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Accomplishments
* What are the major goals of the project?
The vision of the Iowa NSF EPSCoR project “Harnessing Energy Flows in the Biosphere to Build Sustainable 
Energy Systems” is to establish Iowa as the leader in the world-wide transition in energy supply from mining 
subsurface (fossil) energy stores to harnessing renewable energy flows in the biosphere. The mission is to 
achieve organizational excellence, enhance Iowa’s research infrastructure, and prepare a diverse STEM 
educated workforce needed to advance Iowa’s competitive position in renewable energy and energy utilization. 
The research program is organized into four research platforms – BioEnergy, Wind Energy, Energy Utilization, 
and Energy Policy – and a Broader Impacts platform. Each of the five platforms has two or more Planks that focus 
on specific aspects of the platform and has identified various Strategic Priorities (goals) to focus efforts over this 
five-year project; these Strategic Priorities (SP) are outlined below and the numbers correspond to the strategic 
priorities articulated in the strategic plan.
BioEnergy (BE)
The BE platform’s goals are to assess the impact and sustainability of biomass production systems and establish 
nationally recognized research capabilities for thermochemical processing. The platform is divided into two 
specific research Planks. The BioEnergy Agriculture Plank focuses on SP 1.1: Expand research capacity for 
evaluating ecosystem sustainability of bioenergy agriculture by establishing two Bioenergy Agro-Ecosystem 
Research (BAER) sites, that will be equipped and staffed to monitor ecosystem changes over time. The 
Bioenergy Logistics and Conversion Plank is responsible for SP 1.2: Expand capacity to perform experimental 
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and computational studies of thermochemical biomass conversion. Three thermochemical processing pilot plants 
and a biomass characterization laboratory are being equipped for this purpose.
Wind Energy (WE)
The WE platform consists of four research Planks working together to accomplish two strategic priorities. The 
Wind Energy Resource Characterization Plank focuses on SP 1.3: Advance the science of wind energy resource 
characterization, optimal multi-turbine performance, and effective energy delivery. The Blade Performance and 
Reliability Plank, The Drivetrain Design Optimization Plank and the Green Energy Grids Plank focus on SP 1.4: 
Optimize wind energy economics to compete with fossil fuels through engineering advancements in turbine 
reliability, manufacturability, and maintainability, and delivery of energy to the grid.
Energy Utilization (EU)
The EU platform consists of two Planks and involves Iowa communities and buildings as field laboratories with 
research efforts focused on building science, human behavior, and decision making in energy utilization and 
consumption. The major goal of the Green Community Campaign Plank addresses SP 1.5: Utilize community-
level laboratories to determine whether or not social marketing interventions can change energy conservation 
knowledge, attitudes, and behaviors by assessing the impact various intervention strategies have on the energy 
consumption within a community. The Building Science Plank focuses on SP 1.6: Study the relationship between 
building science, design, and human behavior in existing structures in Iowa by establishing community 
laboratories for building energy efficiency research and then implementing selected energy research activities 
within the identified buildings.
Energy Policy (EP)
The EP platform has a primary goal to encourage cross-disciplinary learning and collaborations between 
engineers, economists, and scientists, and is divided into two Planks: Policy Outlooks, Industry Outreach, Energy 
Policy Course, and Conference Support Plank and the Seminars and Workshops Plank. Both Planks focus on SP 
1.7: Advance integrated engineering/economic modeling to project the impact of federal, state, and local policies 
on renewable energy markets, technology design and deployment; and SP 1.8: Analyze market and technology 
deployment impacts of policies designed to promote renewable energy and communicate results to the public, 
federal and state legislators and regulators.
Broader Impacts (BI)
The BI platform’s goal is to assist Iowa’s economic development by helping prepare a skilled and diverse 
workforce that can effectively meet the needs of industry, academia, education, and government, and attract new 
businesses to Iowa, especially in the areas of renewable energy and energy utilization. BI activities are 
coordinated through the Future Leaders in Advancing Renewable Energy (FLARE) Institute, and are integrated 
into the four research platforms. In this project, BI encompasses Workforce Development and Diversity as well as 
Cyberinfrastructure (CI) and External Engagement and Communications (EE). There are several strategic 
priorities related to BI activities. The FLARE Institute focuses on SP 1.9: Implement coordinated multi-institutional 
human resource development activities for assisting with the recruitment and mentoring of early career tenure-
track faculty for Renewable Energy (RE)/Energy Efficiency (EE) research and education capacity. Diversity issues 
are the focus of SP 2.1: Increase participation of women and underrepresented minorities (URMs) in STEM, 
especially in RE/EE fields through coordinated state-wide, multi-institutional efforts; and SP 2.2: Coordinate 
resources to help faculty, staff, and students create a more welcoming environment with sustainable support 
systems for success of women and URMs in STEM disciplines at Iowa Regents Universities, community colleges, 
and K-12 schools. Workforce Development is specifically addressed in SP 3.1: Create innovative and 
transformative approaches to educate the future workforce necessary to strengthen the state’s leadership in 
renewable energy and energy efficiency; and SP 3.2: Expand the Iowa workforce that is technically qualified to 
support the growing renewable energy and energy efficiency sectors. Communication and external engagement 
efforts are described in SP 4.1: Facilitate communication between various constituencies within and outside the 
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Major Activities:
Iowa jurisdiction, and at the state and federal government level. Cyberinfrastructure (CI) is the focus of SP 5.1: 
Support overall project goals by providing connectivity, access, and CI-related training for EPSCoR members, 
educators, and industry partners.
Three additional strategic priorities address project evaluation and overall project sustainability and management. 
Project evaluation is addressed in SP 6.1: Implement an integrated, multi-year evaluation plan to measure 
progress towards the goals and objectives of the EPSCoR project; this includes internal evaluation, external 
evaluation, and a Science Expert Board (SEB) review. Project sustainability is covered in SP 7.1: Build a 
statewide RE/EE research and education enterprise that continues beyond the five-year project period. Finally, 
overall project management is described in SP 8.1: Maintain an effective, transparent and multi-level 
management structure to provide oversight and coordinate the research, BI, and sustainability plans of the 
project.
* What was accomplished under these goals (you must provide information for at least one of the 4 
categories below)?
This project completed many activities during the past year to address the 
goals of this project and highlights of the major activities are provided below. A 
detailed summary of these activities is provided in Appendix 1A, Section 1.2a.
BioEnergy (BE)
Two Bioenergy Agro-Ecosystem Research (BAER) sites have been established 
as outdoor laboratories in bioenergy agriculture, with instrumentation 
progressing on schedule. Data using these sites are being gathered by trained 
students and are being used to scale agro-ecosystem impact assessment to 
broader regional scales. The thermochemical conversion pilot plants have been 
heavily instrumented and are being used by students trained to gather detailed 
characterization data all along the thermochemical conversion process. These 
data will be used to validate computational models of the process that are being 
developed in an open-source environment.
Wind Energy (WE)
Specific activities in Year 2 included: (1) developing the infrastructure and 
agreements to collect wind data in an operating wind farm; (2) developing a 
numerical procedure for the multi-body dynamics analysis of wind turbine 
drivetrains, which allows for assessing the dynamic mesh force variation 
caused by transmission errors resulting from the manufacturing process and/or 
the gear tooth surface failure; (3) developing material processes to improve 
wind turbine manufacturability and maintainability; (4) studying the failure 
mechanism(s) of a wind turbine gearbox for designing reliable gearboxes by 
conducting multiscale modeling and simulation of gearbox gear-tooth failure 
and bearing failure under cyclic loading, and studying dynamic crack initiation 
and propagation in gear-tooth and bearing when abrupt loading is applied; (5) 
developing numerical and experimental procedures for the aerodynamics of 
multiple turbine interference and performance optimization; (6) developing wind 
field uncertainty models for reliability analysis and reliability-based design 
optimization, and (7) developing methods for decentralized electric grid 
management.
Energy Utilization (EU)
In the Green Community Campaign Plank, the community intervention is 
ongoing in the two Iowa test communities, while a third community is acting as 
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a control group. Increased awareness is being addressed utilizing print 
(billboards, posters, napkins, brochures, magnets, bookmarks), electronic 
(websites), radio, and face-to-face events. In the Building Sciences Plank, two 
community laboratories have been implemented to date, the Interlock House at 
Honey Creek Resort State Park and the school library at Columbus Community 
High School in Columbus Junction, IA. These laboratories will allow for 
comprehensive building energy utilization evaluations using field instruments 
and computer simulations for the purpose of developing design and technology 
implementation strategies, as well as serve as a building energy training site for 
Iowa’s University, Community College (CC), and high school faculty and 
students. The Building Sciences Plank major objectives during year 2 included: 
(1) developing a computational fluid dynamics (CFD) model and wind tunnel 
model of the Interlock House for comprehensive passive ventilation studies, (2) 
testing a liquid desiccant dehumidification system to reduce the electrical 
energy load for air conditioning, (3) and implementing changes in the Columbus 
Community High School to improve their energy utilization.
Energy Policy (EP)
In the fall of 2012, an annual seminar series was launched for faculty, postdocs, 
and graduate students working at the interface between economics and 
engineering within the jurisdiction. A new graduate course on Biorenewables 
Law and Policy (BRT 515x at ISU) that was launched in spring 2012 was 
offered a second time in fall of 2012. The EP platform also offered stipends for 
faculty to travel and participate in interdisciplinary engineering/economic/policy 
workshops and conferences, and support for faculty to develop energy 
engineering/economics research teams and develop joint grant proposals. This 
platform has also developed a modeling framework that integrates novel 
scientific findings into models of renewable energy markets, with regulatory 
options in agricultural and energy policy; this model is being used to generate 
outlooks for regional, national, and international markets for renewable energy 
feedstocks, energy, and other products.
Broader Impacts (BI)
Many of the BI activities are coordinated through the Future Leaders in 
Advancing Renewable Energy (FLARE) Institute. This year, Iowa State 
University (ISU) and the University of Iowa (UI) offered various faculty 
development programs that were made available to faculty at all three Regents 
campuses and to CC instructors. The FLARE Institute has collaborated with the 
Provost Offices and the teaching centers on the ISU, UI, and University of 
Northern Iowa (UNI) campuses to develop mentoring programs for early-career 
faculty on a broad range of topics. The FLARE Coordinator facilitated meetings 
between the BI teams and the EPSCoR research faculty at each of the three 
Regents campuses to improve the integration of broader impacts programs with 
the research efforts of the grant.
Efforts have been made to leverage existing relationships and resources at all 
Regents campuses to design inclusive recruitment plans. Appropriate 
resources to search committees to reach women and underrepresented 
minority candidates for the coming year will be provided. The Diversity Team 
has established core programs to help students progress along the pipeline by 
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Specific Objectives:
matriculating onto four year and community colleges, and similarly, for graduate 
students to prepare for academic/scientific careers.
This year, substantial progress was made in building partnerships with CCs by 
(1) helping develop STEM academies, (2) providing professional development 
opportunities for CC faculty, (3) fostering collaboration between CC and Iowa 
NSF EPSCoR research faculty, and (4) improving articulation agreements 
between the CCs and universities. Several outreach events have been held this 
past year for K-12 instructors, including a Summer Academy (ISU) for 18 
middle school teachers and an Energy Institute (UNI) for approximately 16 
educators. A PLTW Implementation/Diversity Coach was also hired to increase 
the number of PLTW schools and to coordinate efforts between PLTW schools 
and community colleges.
The EPSCoR EE Team has provided internal and external communication 
through the EPSCoR web site (http://iowaepscor.org/) that includes access to 
news stories and project newsletters, in addition to summaries of project 
platforms and many project activities. They also hosted journalism student 
interns and organized outreach events such as the annual meeting and 
meetings with legislators. The CI Team worked with the research platforms to 
collect, aggregate, and disseminate all EPSCoR-related data and 
documents.The internal and external evaluator teams worked both 
collaboratively and independently throughout the year. The Project Director 
(PD) and Chief Operating Officer (COO) also met periodically with the internal 
evaluation team, and by phone with the internal and external evaluation teams, 
to ensure all the needed information for evaluation is captured.
Sustainability activities focused in two areas: (i) providing professional 
development opportunities through the BI team and (ii) proposal development. 
129 proposals were submitted to various agencies and companies by EPSCoR-
supported faculty in the past year, totaling over $106,500,000 in proposed 
activity. New awards in the past year to EPSCoR supported faculty totaled over 
$5,100,000.
Finally, the PD and COO work collaboratively and with the local management 
teams at ISU, UI, and UNI to ensure the project is meeting various milestones 
and objectives.
Many specific objectives were accomplished during the past year; highlights of 
these accomplishments are provided below. Additional information regarding 
these accomplishments can be found is Appendix 1A, Section 1.2b.
BioEnergy (BE)
The BioEnergy Agriculture Plank has negotiated agreements for the 
establishment of Bioenergy Agro-Ecosystem Research (BAER) sites at Big 
Creek near ISU and Clear Creek near UI. Technician support for BAER site 
management and data collection has been acquired. Additional instrumentation 
has been installed at the sites for automated ecosystem monitoring. After 
making significant improvements to the thermochemical conversion pilot plants 
and installing additional measurement equipment, the Bioenergy Logistics and 
Conversion Plank of the BE platform has started to gather significant data 
related to thermochemical conversion. They are also developing an open-
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source computational framework to model the various complexities of 
thermochemical conversion processes.
Wind Energy (WE)
The Resource Characterization Plank has expended significant effort to 
negotiate long-term lease arrangements and operating procedures for two 
120m tall towers that will be used to collect field condition data in an operating 
wind farm. The Blade Performance and Reliability Plank has developed a 
computational model of multiple wind turbines using a momentum source 
technique on simple terrains and it has been validated for single turbines. A 
precision model wind turbine has also been designed and is under construction 
for wind tunnel experimentation. A wind field uncertainty model, including local 
short-term and global long-term wind uncertainty, has been developed based 
on the previous studies of mean wind speed and the turbulence intensity factor. 
Physics-based models for damage accumulation in composite wind turbine 
blades due to fatigue and lightning strike damage are also under development 
with a major goal of improving lightning strike resistance.
The Drivetrain Design Optimization Plank developed a dynamic simulation code 
for wind turbine drivetrains by incorporating the contact geometry results 
obtained by the gear teeth surface parameterization procedure and NREL’s 
wind turbine drivetrain test bench model. The Plank also developed surface 
enhancement techniques of wind turbine gears and bearings through laser-
based manufacturing processes, as well as a three-dimensional numerical 
model with mixed fracture modes for modeling gear-teeth failure. Finally, the 
Green Energy Grids Plank is developing algorithms for voltage and frequency 
regulation and control for wind farm integration into the electrical grid where the 
generators have piecewise linear cost functions and where there is an 
infrastructure permitting limited inter-generator communication.
Energy Utilization (EU)
The Green Community Campaign Plank is continuing with the two community-
wide interventions. The Building Science Plank has completed a day lighting 
analysis of the Interlock House, and comparisons of passive ventilation 
between the Interlock House model wind tunnel tests with CFD predictions are 
currently being made. A touch-screen display has been installed at the Interlock 
House for all visitors to view current and historical house energy usage. A 
custom desiccant dehumidification testing system has been constructed and 
installed in a test facility to evaluate system effectiveness, with the eventual 
goal of installing such a system in the Interlock House. The energy utilization 
upgrades to the Columbus Community High School library will be completed by 
August 31, 2013. A collaboration with Kirkwood CC developed as part of this 
effort and will culminate in the design and construction of two interactive 
renewable energy and energy efficiency trailers that can be displayed 
throughout the state.
Energy Policy (EP)
Activities during year 2 focused on facilitating cross-disciplinary learning and 
collaboration. A seminar series was organized and offered that focused on 
engineering topics related to economics and energy policy. Support for travel 
and participation of faculty in interdisciplinary engineering/economic/policy 
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Significant Results:
workshops and conferences, as well as external grant development in this area 
was offered. A graduate course was developed on international energy policy to 
complement the recently developed ISU course entitled BRT 515x – 
Biorenewables Law and Policy, which focuses primarily on U.S. energy law and 
policy.
Broader Impacts (BI)
The Future Leaders in Advancing Renewable Energy (FLARE) Coordinator is 
(a) developing and implementing special projects that involve/engage all three 
Regent universities, (b) facilitating connections between researchers and BI 
team members, and (c) assisting other BI project leaders in coordinating 
activities that involve community colleges and external partners. All BI diversity-
related programs at the three Regent Institutions have been cataloged and 
areas for further development have been identified. The FLARE Institute has 
offered several professional development programs on a broad range of topics 
to ISU, UI, and UNI faculty and students. Programs have also been developed 
for CC faculty. The July 22-23 annual meeting will feature two professional 
development opportunities. The first is a half-day faculty development 
workshop on developing inclusive learning environments. The second is a 
career-planning seminar targeted towards postdocs and graduate students.
The BI team continues to foster K-12 development opportunities, including 
STEM diversity training for teachers, summer enrichment programs for Upward 
Bound high school students, and STEM summer camps for middle and high 
school students. The Iowa NSF EPSCoR-funded PLTW 
Implementation/Diversity Coach is developing new and enhancing current 
PLTW activities, as well as enhancing STEM communication to PLTW 
teachers.
This past year, the BI team focused on developing deeper collaborations with 
community colleges by offering faculty development programs specific to CC 
needs. CC internships are also being integrated into research efforts (including 
several BE and EU platform activities). Jurisdiction-wide communication efforts 
were increased through presentations at several state-wide conferences, such 
as the Iowa Association of Community College Biology Teachers annual 
conference and the Iowa Academy of Science annual meeting. Iowa NSF 
EPSCoR web presence through the CI portal and project website has also 
increased.
Many significant results were acquired during the past year and they are 
summarized below. Additional information can be found is Appendix 1B, 
Section 1.2c.
BioEnergy (BE)
Agro-ecological research has shown that the choice of harvest date for 
switchgrass is a tradeoff between quality and quantity of biomass feedstock for 
fast-pyrolysis thermochemical conversion. Nitrogen content of the switchgrass 
biomass also decreases with a delayed harvest resulting in high quality 
feedstock for fast pyrolysis. Delaying harvest until after a killing frost also 
improves biomass yields the following year as nutrients are translocated from 
the aboveground to belowground biomass. Geophysical measurements of the 
subsurface structure along stream beds using electrical resistivity imaging to 
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monitor solute tracers was shown to provide information about subsurface 
hydraulic conductivity and transport along flow paths.
Implementation of design changes to the fast pyrolysis pilot plant has markedly 
improved its performance, increasing bio-oil yields, enhancing separation of 
bio-oil into distinct fractions, and improving operability of the system, allowing 
multi-day campaigns to produce large quantities of bio-oil fractions. These 
improvements have allowed us to produce enough bio-oil fractions to send to 
companies like DuPont, Borregard, and Novology for evaluation, as well as 
supply samples for upgrading studies at Argonne National Laboratory. 
Improvements to the gasification pilot-plant helped us secure new funding from 
the Iowa Energy Center to study gasification of bio-oil at pressures as high as 
10 atm.
A total of 66 journal papers, 86 presentations or conference papers, and 85 
proposals were submitted this past year from the BE platform.
Wind Energy (WE)
Both positive and negative effects of a wind farm on the surrounding crop 
surface have been identified (Rajewski et al., Bulletin of the American 
Meteorological Society, in press: doi: 10.1175/BAMS-D-11-00240).
A single turbine performance has been simulated and validated for yawed rotor 
performance. Multi-rotor configurations are being simulated on simple terrains 
but experimental validation using the wind tunnel provided through this project 
will take place in subsequent years.
Using the procedure developed through this project for gear tooth surface 
parameterization, the dynamic mesh force variation of wind turbine drivetrains 
is predicted very well; the method is currently being used for drivetrain design 
optimization.
A 3D fatigue crack model with mixed fracture modes was developed to provide 
a comprehensive crack growth model to simulate wind turbine gear-teeth 
failure. This improved model compares well to experimental results.
Distributed control algorithms were devised for achieving optimal power 
allocation among a network of wind turbine generators to meet a prescribed 
load and results have appeared in IEEE Trans on Power Systems. These 
models are being incorporated into algorithms for renewable energy grid 
optimization.
A total of 16 journal papers, 28 presentations or conference papers, and 24 
proposals were submitted this past year from the WE platform.
Energy Utilization (EU)
Assessment of the Green Community Campaign intervention strategies will be 
made during year 3. Both the Interlock House and the Columbus Community 
High School will be working community laboratories by August 31, 2013. 
Assessments will be made in future years on how these laboratories impact 
visitors and the local community, respectively, and their knowledge of energy 
utilization and building energy efficiency through surveys that were developed 
in year 2.
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A total of 2 journal papers, 6 presentations or conference papers, and 14 
proposals were submitted this past year from the EU platform.
Energy Policy (EP)
A collaborative proposal involving engineers and economists was submitted 
with a goal to develop a multi-disciplinary modeling tool to assess the trade-offs 
between the interdependent goals of sustainable biofuel production, food 
production, and water resources. Two energy policy reports were written; four 
have been written to date and accessed through the web over 12,000 times.
A total of 11 journal papers, 21 presentations or conference papers, and 27 
proposals were submitted this past year from the EP platform.
Broader Impacts (BI)
Faculty development and mentoring programs at ISU and UI were made 
available to UNI and CCs, and additional (new) programs were delivered at CC 
campuses. New collaborations with CCs have helped establish a regional 
STEM Academy in Orange City, IA, as well as faculty collaborations and 
student mentoring programs. With the help of Iowa NSF EPSCoR, Iowa added 
32 new PLTW schools in the last year and is on track to add an additional 30 
schools in the coming year. Outreach activities with student groups were 
established, including the American Wind Energy Association (AWEA) Student 
Chapter, the National Society of Black Engineers (NSBE), and the Multi-Ethnic 
Engineering and Science Association (MESA).
The Diversity Team helped recruit URM students for summer internships and 
programs within the research platforms, and developed appropriate workshops 
to educate mentors/advisors on developing inclusive learning environments. As 
a result of the success of the July 2012 Summer Academy, a Summer 
Academy Leadership Institute (SALI) will be held in June 2013 for five teachers 
who participated in last year’s Summer Academy; these teachers will become 
proficient in biorenewable topics so that they can train other K-12 science 
teachers.
The Iowa NSF EPSCoR web traffic far exceeded the initial target of 1,000 hits 
and had over 6,000 visits from 3,481 individuals during the first 6 months of this 
project year. A Twitter feature was added to EPSCoR communications in 
January 2013 to inform the public about the EPSCoR project and drive traffic to 
the EPSCoR web site.
In collaboration with the Iowa Regents Office, recruiting has started for 
legislators for the 2013 Iowa NSF EPSCoR Legislators in the Lab program that 
will take place in July 2013. A BioEnergy platform workshop was hosted in 
December 2012; a total of 54 people (including 12 leaders from 10 bioenergy 
companies and representatives of NGOs and government) participated in the 
workshop. Other platform-specific workshops are being planned. Numerous 
contacts were made with industry representatives.
A total of 2 journal papers, 5 presentations and 16 proposals were submitted 
this past year from BI platform team members; note that many of the proposals 
were from the UNI seed grant program.
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Key outcomes or 
Other achievements:
Key outcomes and achievements over the past year are summarized in the 
milestones and metrics tables found in Appendix 1C, Section 1.2d. Selected 
highlights are outlined below and additional details are found in the appendix.
BioEnergy (BE)
Junior faculty members are taking on leadership roles, as evidenced by the 
number of proposals on which they serve as principal investigator and the 
workshops they organized in the past year. Key BE platform achievements in 
the past year include the Carbon Negative Economy Initiative at ISU and the 
co-firing project at UI.
Wind Energy (WE)
Highlights of the outcomes and achievements include: (1) negotiating a long 
term lease arrangement and operating procedures for two 120 m tall towers 
located in an operating wind farm; (2) identifying the effect wind farms have on 
local agricultural crops; (3) developing a computer model for wind turbine 
drivetrain dynamics analysis and using the model to predict performance; (4) 
developing the wind field uncertainty model for wind load uncertainty, (5) 
developing and validating a 3D numerical model for gear-tooth failure under 
cyclic loadings with mixed fracture modes; and (6) determining that a composite 
patch can be used to repair a failed gear-tooth and it can be used to enhance 
the gear-tooth fatigue life.
Energy Utilization (EU)
One specific accomplishment of the Green Community Campaign related to 
involving URM students in their platform through the Center for Social and 
Behavioral Research at UNI. One of their URM summer high school interns 
from last year was selected to represent Iowa at the National Youth Science 
Camp in summer 2013. One highlight of the Building Science Plank was that U. 
Passe was invited to participate in the US-Turkey working group “Engineering 
for a Sustainable Future Workshop United States - Turkey Science and 
Technology Cooperation” in fall 2012, which was organized by NSF; this 
facilitated conversation with colleagues at Harran University in Sanliurfa, 
Turkey to develop a collaborative research effort related to passive cooling 
strategies for a house in Harran.
Energy Policy (EP)
A key outcome/achievement of the EP platform was the development of a 
cross-disciplinary project team consisting of engineers, economists, and 
scientists who developed a proposal to establish a multi-disciplinary modeling 
tool. The proposed tool will assess the trade-offs between the interdependent 
goals of sustainable biofuel production, food production, and water resources. 
Another significant outcome/achievement is the large number of 
downloads/views to the energy policy reports (mentioned in section 2c). In the 
two semesters that BRT 515x has been offered at ISU, the Biorenewables Law 
& Policy course has received a 94% “Excellent” rating in the “Overall Course” 
category during anonymous student reviews; a total of 39 students have taken 
the class, including 10 off-campus students.
Broader Impacts (BI)
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Several faculty development programs were implemented by leveraging 
existing programs and making them available to faculty at all Regent institutions 
and at other Iowa institutions.
Efforts in building collaborations with Iowa´s CCs have produced significant 
results. A new regional STEM Academy will begin this fall in Orange City, IA, in 
large part due to support provided by EPSCoR. BI has partnered with Iowa 
STEM hub managers to develop faculty and student programs.
The PLTW Implementation/Diversity Coach has been working closely with 
PLTW CC and K-12 school coordinators to (1) increase the number of 
participating PLTW schools, (2) develop successful implementation strategies 
for schools that are new to PLTW, (3) establish community partnership teams 
that will support the implementation and sustainability of PLTW programs, (4) 
enhance teacher professional development, and (5) develop rural regional 
centers to provide access to students in small rural districts. With Iowa NSF 
EPSCoR support, the PLTW Iowa STEM Pathways magazine was developed 
and recruitment tools and activities were provided for PLTW schools on the 
new PLTW web site.
The FLARE Coordinator facilitated interactions between the EU platform and 
faculty at Ellsworth CC that enabled the recruitment of five undergraduate 
students in the community campaign. The Iowa Academy of Science seminar 
helped connect with faculty from 2-year and 4-year colleges across the state. 
The Biofuel Workshop for CC faculty also helped to raise awareness of the 
Iowa NSF EPSCoR project and provided content that will be used in future 
courses.
Two community college and thirteen undergraduate students will participate this 
year in a Summer Research Internship program with Iowa NSF EPSCoR-
supported faculty; all three Regent institutions are participating in this 
coordinated effort.
This year, the Diversity Team was able to reach more students through their 
expanded EPSCoR/UB summer program that will reach 80-90 students over a 
six-week period. In addition, the NSBE “Black Girls Do Science” event attracted 
43 minority students. The Diversity Team provided funds to support a female 
minority student work on the WE platform.
The 2013 Summer Academy will include a STEM curriculum that is applicable 
to the Iowa Core Curriculum and middle school science standards and 
benchmarks. The UNI Energy Institute had the participants perform an energy 
audit at their schools; by creating an Action Plan, they took the first steps 
toward improving their school’s energy efficiency. The participants also 
reported they would be improving the efficiency of their own homes as a result 
of the Institute.
* What opportunities for training and professional development has the project provided?
Training and professional development opportunities were provided through all four research platforms. Details 
can be found in Appendix 1C, Section 1.3.
The major focus within the research platforms is on graduate and undergraduate student participation as well as 
faculty development of tenure-stream faculty. This past year, 59 graduate students (19 women) and 62 
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undergraduate students (33 women) have participated in the Iowa NSF EPSCoR project. U. Passe received the 
Vernon Stone Award in the Architecture Department and the ISU Live Green Award 2013 with the USGBC 
Research to Practice team. She also was promoted and tenured. N. Hulstrom received the Charles F. 
Bowers/Alumni Book Award for Technologies.
The Broader Impacts platform also offered several training and professional development opportunities for 
members of the research platforms as well as targeted programs to broaden participation, address workforce 
development, and enhance human resource development; these opportunities are also detailed below.
Broadening Participation (Diversity)
At the Iowa NSF EPSCoR Annual Meeting in July 2013, a half-day workshop for all EPSCoR faculty will be held 
on valuing diversity, and making it work for creating effective teaching and learning environments.
The PLTW Implementation/Diversity Coach was involved in many activities for K-12 teachers, including: (1) a 
presentation to 51 PLTW high school teachers on strategies for recruiting and retaining women in STEM classes; 
(2) workshops for 17 educators at UNI and 30 teachers at ISU on recruiting URM students into STEM; and (3) two 
breakout sessions at the STEM Connection Conference: Iowa Collaborations with national Equity Initiatives, and a 
panel discussion on Recruiting Under-Represented Minorities.
Diversity Team member T. Peeples received the UI 2013 Diversity Catalyst Award for her efforts to promote the 
development of an inclusive, diverse campus community. Dr. Peeples’ student intern, B. Berry, was the recipient 
of two awards: the 2013 Alliant Energy/Erroll B. Davis, Jr. Achievement Award and the Dean’s Achievement 
Award. C. Rajan received the Dean´s Award for Extraordinary Performance from the College of Design.
Workforce Development
As part of the USDA grant with Eastern Iowa CC, three Iowa NSF EPSCoR researchers developed webinars in 
sustainable agriculture.
The Summer Academy at ISU will offer professional development programs and training in biorenewables for 18 
middle school science teachers. Up to 40 additional K-12 science instructors will receive two-day professional 
development training on topics associated with biorenewables, the Iowa bio-economy, and related workforce 
development. The Energy Institute at UNI also offers professional development opportunities for K-12 science 
teachers. Additional activities being planned for summer 2013 at UNI include a STEM conference for CC 
instructors/advisors and high school counselors, and summer camps for students.
Two community college and thirteen undergraduate students will participate in summer research internships 
during summer 2013 to get “hands-on” experience, one-on-one mentoring on laboratory practices, and an 
understanding of how science is done. Women and URM students have been been targeted for this internship 
experience.
A Celebration of Women in STEM was held at Kirkwood CC, drawing 90 area STEM students to explore STEM 
fields. An Engineering Week event was held at the Kirkwood CC in collaboration with the Iowa Engineering 
Society. This event brought together 430 PLTW students for a day of educational programming related to STEM 
fields. Nine presenters provided demonstrations related to STEM programming. P. Higby (UNI) from UNI 
presented to 100 students.
A new PLTW Iowa STEM Pathways magazine was developed with support from Iowa NSF EPSCoR to inform 
students, teachers, families, and administrators about PLTW programs and successes. Each issue highlighted 
former PLTW students and the ways in which PLTW impacted their subsequent experiences. This magazine also 
highlighted participating schools and featured an Iowa NSF EPSCoR related topic. A new PLTW Iowa web site 
was developed (http://www.pltwiowa.org/) that provided PLTW teachers, administrators, counselors, parents, and 
students a single source of information and a link to the new magazine.
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The Evaluation Team employed graduate student research assistants who gained experience in study design, 
data collection and analysis (qualitative and quantitative), and interpretation of findings. Students worked one-on-
one with evaluators and had the opportunity to work directly with Iowa NSF EPSCoR participants during data 
collection.
Human Resources Development
Through NSF, FLARE hosted the “Science: Becoming the Messenger” workshop at ISU on October 16-17, 2012 
and about 120 faculty and graduate students from across the state attended. Through the Vice President for 
Research offices, numerous faculty development workshops were offered. The focus this year was on grant 
writing, with targeted workshops on Department of Energy, and for faculty in education and social sciences.
The FLARE Institute arranged programs for CC faculty on pedagogy, online education, and grant writing. The 
FLARE Coordinator organized an all-day workshop for Iowa’s CC biology faculty to provide them with content for 
their courses as well as provide information about careers in the bioenergy industry. The FLARE Coordinator also 
arranged a seminar session at an Iowa Academy of Science meeting, where three Iowa NSF EPSCoR Research 
faculty made presentations to faculty from community and 4-year private colleges.
PLTW Core Training Institutes were held on both the UI and ISU campuses, serving a total of 114 PLTW teachers 
for targeted curricular training in PLTW coursework. The largest-ever PLTW Iowa STEM Connections Conference 
was held this past year with 380 teachers, counselors, administrators, state leaders, and business/industry 
representatives attending. Additional professional development was held for 101 PLTW teachers in November 
2012. The PLTW Implementation/Diversity Coach is also working with several CCs in planning professional 
development for PLTW teachers.
The CI Team hosted a workshop at UI and initiated a webinar series that provided lectures and educational 
materials for the Iowa NSF EPSCoR and the broader community. Topics included wind power, biomass energy, 
and energy policy. These webinars were presented live with a distributed audience via the CI web portal and were 
then archived so that they can be viewed at any time.
* How have the results been disseminated to communities of interest?
Results have been disseminated to communities of interest through publications, presentations, and outreach 
events. Many of these successes are detailed in Appendix 1C, Section 1.4. Highlights are outlined below, first by 
summarizing publications, then identifying selected outreach activities within each platform.
Publication Summary
BE Platform: 66 peer-reviewed journal publications, 3 conference proceedings, 83 presentations.
WE Platform:  16 peer-reviewed journal publications, 3 conference proceedings, 20 presentations.
EU  Platform:  2 peer-reviewed journal publications, 3 conference proceedings, 3 presentations.
EP  Platform:  11 peer-reviewed journal publications, 21 presentations.
BI Platform: 2 peer-reviewed journal publications, 5 presentations.
BioEnergy (BE)
On December 11-12, 2012, a workshop on thermochemical biofuels was held for biomass producers and 
companies that are commercializing gasification, pyrolysis, and solvolysis technologies to discuss the important 
properties of biomass for processing.
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On March 19, 2013, a Biomass Crop Production workshop was held at Iowa City to explore the potential for 
perennial bioenergy crops to be co-fired in boilers at the UI Physical Plant. M. Wright presented at the Iowa 
Academy of Science Conference in April 2013.
On May 15-16, 2013, the 2nd Annual Hybrid Processing for Biorenewable Fuels & Chemicals Production 
Symposium Hybrid Processing was hosted at ISU by Profs. Z. Wen and L. Jarboe, who are both junior faculty 
members in the BE platform.
Wind Energy (WE)
The Green Energy Grid Plank has talked to companies including BBN Raytheon for potential collaborations. R. 
Mudumbai also discussed the WE platform at Iowa Academy of Science Conference in April 2013.
Energy Utilization (EU)
M. Losch (Green Community Campaign) has presented the research design and methods to Ellsworth CC faculty 
and students. C. Just presented at the Iowa Academy of Sciences meeting in April 2013 on Iowa NSF EPSCoR 
Building Science activities and outcomes. The community labs at the Interlock House at Honey Creek State Park 
and Columbus Community High School will have (by August 2013) interactive touch screens to display building 
energy activities to students and visitors; a survey mechanism to assess these activities will be implemented in 
year 3.
Energy Policy (EP)
B. Babcock presented the biofuels outlook information contained in his research articles to a diverse set of 
audiences in USA, Brazil, China, Argentina and Canada. A presentation was made to a large company in the 
biorenewables sector to describe the two energy policy course offerings. Subsequently, a proposal has been 
developed to ask the industry to provide philanthropic support for the course instructor so that additional students 
will be able to enroll.
Broader Impacts (BI)
Many PLTW activities were completed this past year, including (1) multiple presentations at national meetings, (2) 
presentations and panelists at the PLTW STEM Connections Conference in Iowa, (3) involvement with the Iowa 
Governor’s STEM Executive Committee, and (4) development of a new PTLW magazine for Iowa (PLTW Iowa 
STEM Pathways), which is distributed broadly across the state and available on the PLTW web site.
Iowa NSF EPSCoR activities were presented to K-12 teacher participants from the Energy Institute at UNI, and 
the teachers have shared their experiences with their peers.
CC outreach has increased through discussions between C. Rajan (BI platform leader, ISU) and CC presidents 
and chief academic officers. State-wide STEM involvement has included presentations to the Lt. Governor and 
her STEM Council staff, as well as participation in the Iowa STEM Day at the Capitol.
T. Peeples attended the National Organization for the Professional Advancement of Black Chemists and 
Chemical Engineers in Washington, DC, and recruited students and faculty for Iowa’s Regent Institutions.
The Iowa NSF EPSCoR EE team shared information with interested communities via web articles that are posted 
on the project web site, http://iowaepscor.org. The web site also contains newsletter articles and NSF Highlights. 
The EE team also shared Iowa NSF EPSCoR activities on an ad-hoc basis when contacted by industry; with 
faculty, staff, students, and K-12 teachers involved in STEM programs; and through news releases to the Iowa 
press.
* What do you plan to do during the next reporting period to accomplish the goals?
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Plans and activities that will be accomplished during year 3 of this project (September 1, 2013 – August 31, 2014) 
are outlined below. Additional details are provided in Appendix 1C, Section 1.5.
One new activity across all platforms and institutions is a seed grant program that will target new faculty and 
activities; this program has been approved by the management team and will be initiated in fall 2013.
UNI instituted a small seed grant program (~$1k/project) in Year 1 and offered it again this year; it was so well 
received by faculty and UNI that the Provost provided additional funding this year to expand the program.
BioEnergy (BE)
As the result of the first two years of investment in infrastructure, the BE platform has begun to develop several 
interdisciplinary proposals to private foundations, companies, the Department of Energy, and the National Science
Foundation. Relative to further developing research capacity using Iowa NSF EPSCoR funds, the BioEnergy 
Agriculture Plank plans to make improvements to the BAER sites that include additional purchases of 
instrumentation; implement a hyper-spectral imagery data base; implement data bases for carbon, water, nutrient, 
and GHG fluxes; develop SWAT models that parameterize the watersheds; and prepare a large-scale, inter-
platform grant proposal. The BioEnergy Conversion and Logistics Plank plans to purchase additional equipment 
for the thermochemical pilot plants; purchase instrumentation to support biomass and biomass-derived products; 
hold a workshop on integrating experimental and computational studies; make available open source virtual 
engineering tools to participants; and launch an additional project in CI.
Wind Energy (WE)
The Wind Energy Resource Characterization Plank plans to complete the erection of two 120 m tall data 
collection towers in an operating wind farm that will allow delivery of real time data to the statewide jurisdictional 
data archive. A fourth annual 2-month field observation program using expanded instrumentation is planned.
The Blade Performance and Reliability Plank is looking forward to the completion of the wind tunnel and the 
precision scale wind turbine model at UI. The next step will be to perform detailed aerodynamics and flow physics 
experiments using the wind tunnel and scale models in year 3. Additionally, during year 3 it is anticipated that the 
integration of the aerodynamic load model into the structural analysis of the composite blade will be completed. 
The work on developing a lightning strike damage model for the composite blade will be continued.
In the next reporting period, the Drivetrain Design Optimization Plank will work on several areas including (1) 
modeling wind load uncertainty on drivetrain dynamics, (2) performing laser-assisted machining, hardening, and 
peening experiments on wind turbine materials, (3) developing a laser composite repairing (LCR) process, and (4) 
studying failure of wind turbine gearbox bearings.
In year 3, the Green Energy Grid Plank will focus on (1) developing risk-based stochastic optimization models of 
the energy supply chain, (2) developing distributed algorithms for voltage and frequency regulation, and (3) 
developing discrete-event simulation models for wind energy supply chains.
Energy Utilization (EU)
The Green Community Campaign will collect post-intervention data during Year 3. The Interlock House personnel 
will institute a visitor survey and conduct occupancy questionnaires onsite to improve understanding of human 
behavior when it comes to energy decisions. Additionally, CFD simulations and wind tunnel experiments of 
passive cooling strategies in the Interlock House will be completed. The Interlock House will also install and 
assess a liquid desiccant system to reduce the electrical energy load for dehumidification. The Columbus 
Community High School team will incorporate the baseline building energy data into learning activities and use 
the developed renewable energy and energy efficiency tactile learning trailers in outreach activities. A second 
school community laboratory, working with a local school district, will be developed in central Iowa.
Energy Policy (EP)
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The EP platform will continue the seminar series and workshop series. They will also offer a seed grant support to 
young faculty to foster increased research in the area of energy policy.
Broader Impacts (BI)
The BI Team will assess progress made over the past 2 years and look to build on the successes and direct 
resources toward those goals that need closer attention for year 3.
A broad range of faculty development and mentoring programs will continue to be offered and BI will work closely 
with the Provost Offices in developing mentoring programs for junior faculty. Day-long workshops for CC faculty 
are planned for the spring at ISU and a similar yearly fall event at UI will be added. Partnerships have been 
developed with high schools and CCs throughout the state of Iowa; the plan is to build on these partnerships and 
use these relationships to reach the local high schools, industry, and communities.
The BI team will continue to work with other BI related programs at the three campuses and look for areas for 
synergy and collaboration. Greater efforts will be made to share best practices, particularly in faculty search 
activities to help them reach more women and URM candidates.
PLTW activities will focus on diversity efforts as well as expanding the program to interested community colleges 
with the goal of developing regional career centers for small rural districts. Special efforts will be made to create 
and foster linkages with business and industry via the PLTW Iowa Partnership Team. There will be greater 
integration with other BI and research platform faculty by including them in these programs and offering BI 
expertise to their programs.
The BI team will continue to develop and expand diversity outreach activities, including the summer internship 
program, and continue to train Iowa NSF EPSCoR and other STEM faculty and students on best practices to 
accomplish the diversity goals. K-12 teacher activities will also continue, including the three-week Summer 
Academy, professional development workshops, and the Energy Institute.
The EE Team will continue with its successful initiatives: internships for communications students that provide 
content for the Iowa NSF EPSCoR web site; a fall 2013 congressional briefing (in collaboration with Iowa NSF 
EPSCoR Energy Policy platform); the Iowa “Legislators in the Lab” program; host the state-wide Iowa NSF 
EPSCoR annual meeting; and develop new Iowa NSF EPSCoR core “talking points”.
The CI Team will continue to offer educational and training workshops and develop new collaborations with Iowa 
NSF EPSCoR platforms to meet and exceed future goals.
The internal and external evaluators will continue to provide technical assistance to ensure that research and BI 
outcomes can be identified and assessed with respect to established goals.
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Technologies or Techniques
The CI Team developed a sensor network based on proprietary and open-source applications including SQL 
Server, MongoDB, Python and Javascript.  The web-interface to the system was designed by members of the UI 
CI group.
Patents
Nothing to report. 
Inventions
Nothing to report. 
Licenses
Nothing to report. 
Websites
Iowa NSF ESPCoR Website
http://iowaepscor.org/
 Website provides detailed information and news on all aspects of the Iowa 
NSF EPSCoR project.
Iowa NSF Twitter Account


























Wind Sensor Data Platform
http://epscor2.cgrer.uiowa.edu/html/download.html
Open access wind sensor data platform that assists researchers by collecting 
and disseminating wind resource data to interested parties.
Iowa PLTW Website
http://www.pltwiowa.org/
The PLTW produced and developed a new magazine entitled PLTW Iowa 
STEM Pathways to make secondary students, as well as community members 
including parents, teachers, administrators, counselors, and legislators, aware 
of their activities. Each issue includes one article highlighting Iowa NSF 
EPSCoR activities. Two issues have been published to date.
Iowa NSF EPSCoR News and Events
http://iowaepscor.org/newseventspage
This section of the Iowa NSF EPSCoR website features news,events and 
highlights of the project.
EPSCoR Shared Web Portal
https://www.cypoint.iastate.edu/group/EPSCoR
NSE Iowa ESPCoR web portal (Sharepoint based) to facilitate collaborative 
efforts among researchers. The portal houses data analytical tools for 
education and research.
Charles City Green Community Campaign
http://www.switchitcharlescity.org/
The Charles City Green Community Campaign is designed to reduce 
residential energy use in the campaign communities using a variety of 
informational activities.
Le Mars Green Community Campaign
http://www.switchitlemars.org/
The Le Mars Green Community Campaign is designed to reduce residential 




1. Wind data collected by G. Takle as part of the Crop/Wind-energy Experiment 
(CWEX) at ISU has been made available to researchers and will be openly 
available to interested parties.  These acquisitions come from the Iowa Energy 
Center and include over 200MB of wind data, approximately 1GB of photos, 
over 200MB of validated measurements, and software to visualize those 
data. The wind sensor data platform is also the host of wind sensor data (see 
website list)














2. Online energy monitoring data of the Interlock House and Columbus 
Community High School library will be available by August 2013.
Audio or Video Products
External Engagement has produced several videos to increase public 
awareness of the project activities. YouTube and Vimeo are used to host the 
materials, accessible here http://iowaepscor.org/video
The CI Team initiated a webinar series that provides lectures and educational 
materials for the Iowa NSF EPSCoR community. Topics include wind power, 
biomass energy, and energy policy.  These webinars are presented live, as well 
as to a distributed audience that can access the lectures via the CI web portal.  
These webinars are archived so that they can be viewed at any time here 
https://www.cypoint.iastate.edu/group/EPSCoR/Public/ciwebinar/default.aspx
Interlock House educational building science video will be completed and made 
available online by August 31, 2013.
Community college faculty webinars (G. Takle, U. Passe, L. Jarboe) are 
available at teh following site: http://agenergyia.org/webinars/
Energy policy 2012-2013 workshop and seminar series are available as 




The CI Team has set up the application server for use with online data 
analytical tools for research and teaching tool’s web page developing and data 
processing.  These include the installation of software such as R, Matlab, 
Mysql, d3js, and jquery. 
Models
The following models have been developed:
Multibody dynamics simulation models to study the dynamics of wind turbine 
drivetrains
Thermo-mechanical coupled models for laser-assisted machining Predictive 
modeling of surface microstructure of steels undergoing hard machining 
Wind tunnel model of the Interlock House
Educational aids or Curricula
The following material has been developed:
ME 531x – Advanced Energy Systems and Analysis (ISU, to be offered for the 
first time in fall 2013; an on-line section is being offered)
 Energy Systems Minor (ISU), focuses on renewable energy and energy 
utilization (http://www.me.iastate.edu/energy-systems-minor/); the minor began 
accepting students in fall 2012.





BRT 515x - Biorenewables Law and Policy (ISU), launched spring 2012, held 
again fall 2012.
BRT 516x - International Energy Policy (ISU). Approved by curriculum 
committee, to be offered fall 2013  
Interlock House educational building science video for high school curriculum 
(to be available by August 31, 2013)
Instruments or Equipment
BioEnergy Platform
Bioenergy Agro-Ecosystem Research (BAER) Sites: The research 
infrastructure continues to be improved by additional equipment. EnviroScan 
soil moisture sensors bids are under review and will be ordered early summer. 
Stream gaging stations are in the process of being installed. Automatic soil 
sampler installation is ongoing and nearing completion.   
The Thermochemical Products Laboratory acquired several pieces of 
equipment. A CHNOS Analyser is used to determine the carbon, hydrogen, 
nitrogen, oxygen and sulfur contents of biomass feedstock and the products 
resulting from thermochemical conversion processes. A PEC Galaxie GC 
instrument was installed and is used for online analysis of volatile compounds 
resulting from pyrolysis.  It is used with a Frontier Tandem micropyrolysis unit to 
allow for quantification of volatile compounds during high-throughput screening 
of pyrolysis feedstock and conditions. 
Biocentury Research Farm: A greenhouse was installed and houses several 
small pilot algae cultivation systems to develop cost effective algae harvesting 
and dewatering systems.  The algae is then used as a feedstock for biofuel 
processes.  The Hybrid Processing Laboratory acquired a microplate reader to 
measure the optical density of cultures such as bacterium and used as a 
feedstock for biofuel processes. 
To support the development of the open-source computational model for 
biomass thermochemical conversion studies, the decision was made to join the 
ISU high performance computing group and purchase nodes rather than invest 
in a stand-alone Cray Computer. 
Wind Platform
Five meteorological surface flux stations were acquired. Installation of two 
120m tall wind towers is under way. Additionally, the Laser materials 
processing laboratory has been equipped with a 500 watts CW fiber laser for 
laser assisted machining and hardening, a high energy nano-second laser for 
laser peening, and a vertical CNC mill (HAAS TM-1P).
Energy Utilization Platform
The desiccant dehumidification facility development is ongoing. The absorber 
and regenerator of the desiccant system were tested separately the order to 
understand how to improve efficiency, and it should be installed in the Interlock 
House by the end of summer. Additionally, a high resolution infrared camera 
and a touchscreen interface will be installed in the Interlock house.









The CI Team deployed Davis Vantage Pro2 wind sensors on the UI campus 
and installed the Campbell Scientific wind sensors at the Kirkwood Community 
College campus.
Evaluation Instruments
To facilitate the external evaluator’s report development, the internal evaluator 
worked with the FLARE Institute to create a searchable Access database of 
Iowa NSF EPSCoR participants, including graduate students. The database 
included participant information, publications, grants, presentations, patents, 
and other projects. It also included a focus on collaboration. In addition, the 
internal and external evaluators are working with the management team to 
create an online database for Iowa NSF EPSCoR participants to use to enter 
their own information at any time. This will allow for real-time reporting and 
tracking of Iowa NSF EPSCoR progress and will facilitate comprehensive 
reporting at the plank, platform, and project level.
The internal evaluator worked with the FLARE Institute and the ISU SBRS to 
create a document entitled “Guidelines for Instrument Development.” This 
document includes a question bank to facilitate questionnaire development.
Survey Instruments
The EU platform has developed the following instruments:
Baseline Survey of Knowledge, Attitudes & Efficiency Behavior 
Student and teacher knowledge survey for the Columbus Community High 
School
Occupancy questionnaire and visitor survey for the Interlock House
Participants
Research Experience for Undergraduates (REU) funding
What individuals have worked on the project?
Name Most Senior Project Role Nearest Person Month 
Worked
Camille S Schroeder Other Professional 3
David Rethwisch Faculty 6
Wendy Meyers Other Professional 3
Tolif Hunt Other Professional 2
Adah Leshem Other Professional 1
Carol Yates Other Professional 1
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Name Most Senior Project Role Nearest Person Month 
Worked
Disa Cornish Other Professional 1
Janice Larson Other Professional 1
Jill Cornelis Other Professional 1
Jill Euken Other Professional 1
Jyahao Leong Other Professional 1
Mel Gonnerman Other Professional 1
Nancy Jeffs Other Professional 1
Shirley Huck Other Professional 1
Qingang Xiong Postdoctoral (scholar, fellow or other postdoctoral 
position)
12
Shan He Postdoctoral (scholar, fellow or other postdoctoral 
position)
10
Caroline Davis Postdoctoral (scholar, fellow or other postdoctoral 
position)
6
Zhanyou Chi Postdoctoral (scholar, fellow or other postdoctoral 
position)
6
Peiyou Qin Postdoctoral (scholar, fellow or other postdoctoral 
position)
3
James Michael Postdoctoral (scholar, fellow or other postdoctoral 
position)
2
Claudia Loyola Postdoctoral (scholar, fellow or other postdoctoral 
position)
2
Chloe Dedic Graduate Student (research assistant) 6
Daniel Diaz Graduate Student (research assistant) 6
Daniel Garrick Graduate Student (research assistant) 6
Fenglei Qi Graduate Student (research assistant) 6
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Name Most Senior Project Role Nearest Person Month 
Worked
Jordan Null Graduate Student (research assistant) 6
Jordan Tiarks Graduate Student (research assistant) 6
Nandith Chandy Graduate Student (research assistant) 6
Paul Carlone Graduate Student (research assistant) 6
Ryan Johnson Graduate Student (research assistant) 6
Tannon Daugaard Graduate Student (research assistant) 6
Tao Jin Graduate Student (research assistant) 6
Willem Lubberden Graduate Student (research assistant) 3
Hema Kumari Achanta Graduate Student (research assistant) 5
Craig Wojcik Graduate Student (research assistant) 4
Deng Ding Graduate Student (research assistant) 3
Ninggang Shen Graduate Student (research assistant) 3
Yunye Shi Graduate Student (research assistant) 3
David Escudero Graduate Student (research assistant) 2
Timothy Morgan Graduate Student (research assistant) 2
Russ Doorenbos Graduate Student (research assistant) 2
Daniel Rajewski Graduate Student (research assistant) 6
Greg Matson Graduate Student (research assistant) 6
Usman Anwar Graduate Student (research assistant) 6
Sudhanya Banerjee Graduate Student (research assistant) 6
Sujith Sukumaran Graduate Student (research assistant) 6
Tesfay Russell Graduate Student (research assistant) 6
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Name Most Senior Project Role Nearest Person Month 
Worked
Todd Ontl Graduate Student (research assistant) 6
Aneela Yasmeen Graduate Student (research assistant) 6
Bo Sun Graduate Student (research assistant) 6
Muhammed M 
Rahman
Graduate Student (research assistant) 6
Muhammed 
Mirghorbani
Graduate Student (research assistant) 6
Martin Gross Graduate Student (research assistant) 5
Xuefei Zhao Graduate Student (research assistant) 5
Yanwen Shen Graduate Student (research assistant) 5
Sara Parks Graduate Student (research assistant) 5
Mir Ali Ghaffari Graduate Student (research assistant) 4
Yeqing Wang Graduate Student (research assistant) 4
Avianaash Murali Graduate Student (research assistant) 3
Eric Mykleby Graduate Student (research assistant) 1
Guo Qiang Graduate Student (research assistant) 1
Scott Salsbery Graduate Student (research assistant) 1
Souroush Aramideh Graduate Student (research assistant) 1
Clayton Michael Undergraduate Student 4
Wesley Henry Undergraduate Student 4
Colleen Brehm Undergraduate Student 3
Kelly Madsen Undergraduate Student 3
Suncica Jasarovic Undergraduate Student 3
Tejasvi Sharma Undergraduate Student 3
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Name Most Senior Project Role Nearest Person Month 
Worked
Amanda Hudson Undergraduate Student 2




David Gardner Undergraduate Student 2
Jonathan Ellis Undergraduate Student 2
Josh Grindeland Undergraduate Student 2
Margrette Suchoski Undergraduate Student 2
NIcholas Hulstrom Undergraduate Student 2
Omar Longou Undergraduate Student 2
Robert Manatt Undergraduate Student 2
Amanda Kohn Undergraduate Student 1
Bing Ding Undergraduate Student 1
Chelsey Pence Undergraduate Student 1
Daniel Lee Undergraduate Student 1
Deanna Marguglio Undergraduate Student 1
Emily Hansen Undergraduate Student 1
Emily Whitemarsh Undergraduate Student 1
Erin Jun Undergraduate Student 1
Isabelle Leysens Undergraduate Student 1
Hao Wei Undergraduate Student 1
Jacob Fuentes Undergraduate Student 1
Jasina Hakkeem Undergraduate Student 1
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Name Most Senior Project Role Nearest Person Month 
Worked
Jessica Kuyper Undergraduate Student 1
Jordan Wessling Undergraduate Student 1
Kelsey Kaufman Undergraduate Student 1
Kelsey McKillip Undergraduate Student 1
Kim Schorn Undergraduate Student 1




Taylor Geick Undergraduate Student 1
Teshia Robinson Undergraduate Student 1
William Headlee Postdoctoral (scholar, fellow or other postdoctoral 
position)
6
Tristan Brown Postdoctoral (scholar, fellow or other postdoctoral 
position)
1
Matt Lauridsen Undergraduate Student 1
Renee Walton Undergraduate Student 2
Avril Carter Undergraduate Student 2
Queenster Narteu Undergraduate Student 2
Tiffany Nguyen Undergraduate Student 2
Jose Guadarrama Undergraduate Student 2
Andrew Christ Undergraduate Student 2
Bryne Berry Undergraduate Student 1
Eric Pahl Undergraduate Student 2
Austin Palmer Undergraduate Student 2
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Name Most Senior Project Role Nearest Person Month 
Worked
Virginia McCall Undergraduate Student 2
Elspeth Petersen Other 2
Korrey Mayland Other 1
Esdras Murillo Other 2
Theodore J Heindel PD/PI 5
Chitra Rajan Co PD/PI 5
Patrick B Butler Co PD/PI 1
Robert C Brown Co PD/PI 3
Ulrike Passe Faculty 3
Olesya Zhupanska Faculty 1
Deena Klesel Other Professional 4
Amy Zhou Undergraduate Student 2
What other organizations have been involved as partners?
Name Location
Argonne National Laboratory Lemont, iL
Arizona State University Phoenix, AZ
Athena Biotechnologies Newark, DE
Australian National University Canberra, Australia
Avello Boone, IA
BP Napierville, IL
Beuth University Berlin Berlin, Germany
Boeing St. Louis, MO,Seattle, WA
CSC Rockville, MD




Caterpillar Mossville IL, Peoria, IL
Central College Pella, IA
City College New York New York, NY
Columbus Community High School Columbus Junction, IA
Des Moines Area Community College Ankeny, IA
Doerdt College Sioux Center, IA
DuPont Wilmington, DE
Eastern Iowa Community College Davenport, IA
EcoEngineers Des Moines, IA
EglinAirForceBase Valparaiso, FL
Ellsworth Community College Iowa Falls, IA
Farmer Iowa
General Electric New York, NY
Gyeongsang National University Jinju, GyeongNam, Korea
Harran University Sanliurfa, Turkey
Hawkeye Community College Waterloo, Iowa
ICM Colwich, KS
ITW Paslode Vernon Hills, IL
Indian Hills Community College Ottumwa, IA
Indigo Dawn Des Moines, IA
Intrexon San Carlos, CA
Iowa Central Community College Fort Dodge, IA
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Name Location
Iowa Department of Education Des Moines, IA
Iowa Department of Natural Resources (DNR) Des Moines, IA
Iowa Lakes Community College Spencer, IA
Iowa State University Ames, IA
Iowa Valley Community College Iowa Falls, IA
Iowa Valley Community College Marshalltown, IA
Iowa Western Community College Council Bluffs, IA
John Deere Olathe, KS
KiOR Pasadena, TX
Kirkwood Community College Cedar Rapids, IA
Kiverdi Berkeley, CA
Kyungpook National University Daegu, Kyungbook, Korea
LSAMP Iowa City, IA
Legislative Assistant Washington, DC
Live to Zero LLC Boulder, CO
Lucid Design Group Oakland, CA
Marion Mixers Marion, IA
Marshalltown Community College Marshalltown, IA
Massachusetts Institute of Technology Cambridge, MA
MidAmerican Energy Des Moines, IA
Monsanto Chelsea, IA
National Center for Atmospheric Research Boulder CO
National Corn Growers Association Chesterfield, MO
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Name Location
National Renewable Energy Laboratory NREL Golden, CO
New Energy Farms Leamington,ON, Canada
New Mexico State University Las Cruces, NM
North Carolina A&T Greensboro, NC
North Dakota State University Fargo, ND
North Iowa Area Community College Charles City, IA
North Iowa Area Community College Mason City, IA
North Tama Schools Traer, IA
Northeast Iowa Community College Calmar, IA
Northern Illinois University DeKalb, IL
Northwest Iowa Community College Sheldon, IA
Novogy Cambridge, MA
Oak Ridge National Laboratory Oak Ridge, TN
Oklahoma State University Stillwater, OK
Pacific Northwest National Laboratory Richland, WA
Pella Corporation Pella, IA
Petrobras Houston, TX
Phillips 66 Houston, TX
Power Stock Hermiston, OR
Prairie View A&M University Prairie View, TX
Project Lead the Way Indianapolis, IN
Purdue University West Lafayette, IN
Soil and Water Conservation Service Ankeny, IA
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Name Location
Southeast Iowa Community College West Burlington, IA
Southwestern Community College Creston, IA
Tokyo University of Science Tokyo, Japan
Touchstone Triadelphia, WV
US Fish & Wildlife Service Wapello, IA
US Forest Service Grand Rapids, MN
USDA Natural Resource Conservation Service Bedford, IA
Universidade Federal Santa Catarina Florianopolis, Brazil
Universidade Federal do Rio Grande do Sul Porto Alegre, Brazil
Universite Catholique de Louvain-la-Neueve Louvain-la-Neueve, Belgium
University of Bologna Bologna, Italy
University of Colorado Boulder, CO
University of Florida Gainesville, FL
University of Iowa Iowa City, IA
University of Michigan Ann Arbor, MI
University of Minnesota Minneapolis & St. Paul, MN
University of Missouri Columbia, MO
University of Nebraska Lincoln, NE
University of Northern Iowa Cedar Falls, IA
University of Oklahoma Norman, OK
University of Waterloo Waterloo, ON, Canada
University of Wisconsin Madison, WI
Upward Bound Iowa City, IA
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Name Location
Van Meter, Inc Iowa City, IA
Virginia Polytechnic Institute and State University Blacksburg, VA
Wageningen University and Research Centre Wageningen, The Netherlands
Washington University St. Louis, MO
Weather Analytics Alexandria, VA
Western Iowa Community College Sioux City, IA
Worcester Polytechnic Institute Worcester, MA
Have other collaborators or contacts been involved? N
Impacts
What is the impact on the development of the principal discipline(s) of the project?
The Iowa NSF EPSCoR project has had a significant impact in the research areas of bioenergy, wind energy, 
energy utilization, and energy policy, as well as in the broader impacts related to the research areas.
BioEnergy (BE)
Cross disciplinary collaborations among researchers in the BE platform have increased. For example, ISU has 
established a hybrid processing activity, which involves researchers working on thermochemical and biochemical 
technologies; these researchers are working together to devise processing systems that combine both thermal 
and biological steps in converting biomass into biobased products. Similarly, excellent working relationships have 
been established between agronomy and engineering to study the production and utilization of biochar for 
enhancing the resiliency of agriculture.
Wind Energy (WE)
The Resource Characterization Plank is developing a one-of-a-kind field observation facility (field measurements 
in a utility-scale wind farm in flat terrain with pre-existing intensive land management) for measuring aerodynamic, 
micro-meteorological and mesoscale meteorological characteristics of operating wind farms.
The Blade Performance and Reliability Plank is focused on improved wind turbine operation. They have 
developed physical insights that offer more accurate models for wind turbine load prediction that will be used to 
optimization turbine placement. Understanding of composite blade design is also improving where multiple failure 
mechanisms occur at multiple length scales that span from microscopic failure in the polymer matrix to structural 
failure of the entire blade. As far as composite blades are concerned, manufacturing defects, impact damage due 
to transportation and maintenance, high cycle fatigue during operation, wind turbulence, etc., contribute to the 
damage accumulation that eventually can result in failure. It is expected that the damage modeling results 
obtained in the course of this project will strengthen the scientific base and enhance understanding of damage 
initiation and propagation in composite wind turbine rotor blades, and will provide guidance to damage tolerant 
designs, thus contributing to the overall wind turbine reliability analysis. Using this knowledge, an innovative 
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process called Laser Composite Repairing (LCR) was proposed to enable a cost efficient repair of composite 
materials on wind turbine blades, which make up 25% of the total cost of the wind turbine.
The Drivetrain Design Optimization Plank has impacted the area of multibody dynamics by developing a new 
computational approach for simulating gear dynamics. The proposed approach explores how a manufacturing 
error and/or a gear tooth surface failure can cause the dynamic mesh force variation of the whole drivetrain 
system, which can cause total drivetrain failure. The work on drivetrain component manufacturing processes has 
shown that the critical surface microstructural attributes such as phase compositions, grain size, microhardness, 
and residual stress, all of which have an impact on drivetrain reliability, can be accurately predicted.
Energy Utilization (EU)
Improved design tools for passive cooling and heating, and a better understanding of the impact of human 
behavior on those passive systems, will have a crucial impact on green and sustainable building design and all 
related disciplines to Architecture and Engineering.
Energy Policy (EP)
This platform has experienced active and growing participation of faculty where economics, engineers, and 
scientists learn of each other’s discipline and modeling approaches. One concrete outcome was the submission 
of an interdisciplinary USDA NIFA grant application, which fostered greater cross-discipline understanding and 
appreciation.
Broader Impacts (BI)
At this year’s annual meeting (July 22-23), the BI platform will host a half-day workshop on “Working Diversity: 
Putting Diversity into Practice in Teaching and Learning.” The goal is to use this workshop to initiate a much 
broader conversation on how to connect the social, political, and historical imperative of integration to the 
scholarly goal of discovery.
PLTW is a problem/project based curriculum that is intended to increase students 21st Century Skills and 
increase their interest in STEM careers. It has been shown that participation in PLTW courses increases the math 
and science ITED scores of students by 5.2 points (this is about half a grade level improvement in math, less in 
science) compared to a control group of students who had comparable scores in 8th grade (they were also 
matched for gender, ethnicity, and SES). Further studies have shown that students taking PLTW courses are 
more likely to pursue STEM majors in college. Impact on the teachers who participate in the PLTW curriculum has 
been observed; there is anecdotal evidence indicating that these teachers change the way that they teach both 
PLTW as well as other courses by introducing more project based learning opportunities.
The PLTW Implementation/Diversity Coach has worked to increase teacher awareness to various methods to 
promote diversity in their classrooms. PLTW has worked jointly with the Diversity Team to increase diversity 
training at their events. The impact in both areas is a direct result of the extra personnel made possible by the 
Iowa NSF EPSCoR funded staff addition.
K-12 teachers participating in the Summer Academy and the Energy Institute better understand the topic of 
renewable energy, the viability of the growth of these industries in Iowa, and their role as science teachers in 
workforce development. The participants also learn about the pedagogical methods of science, technology, and 
engineering. The participants in the Institute now understand the inquiry format the Iowa Department of Education 
prefers they use for science instruction, and the Problem Solving/Design Process used for engineering/technology 
education.
The CI Team developed a web portal that is used as a hub for a virtual organization 
(https://www.cypoint.iastate.edu/group/EPSCoR/SitePages/Home.aspx); it also provides researchers, educators, 
and industries with remote access to data from the research platforms, data analysis tools, and educational 
materials. The CI portal has been made accessible to the EPSCoR community to assist the research platforms 
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gather and analyze data and develop large scale computational models. This has allowed researchers to develop 
new computational tools and the capacity to handle large data sets. For example, the CI Team assisted G. Takle 
(WE platform) to access information from the Iowa Energy Center that was of great value for the Crop/Wind 
energy Experiment (CWEX) at ISU. These acquisitions include over 200MB of wind data, approximately 1GB of 
photos, over 200MB of validated measurements, and software to visualize those data. The CI Team has also 
made data available from the ISU Environmental Mesonet Project that will be used for the wind sensor project at 
UI. Similarly, the CI Team helped distribute S.-C. Kong’s (BE platform) open-source computational tools (code 
data) to the CI web portal. In addition, both Takle and Kong have hosted CI webinars to show other researchers 
the impact CI related tools can have on their work.
The CI Team has been working with ISU’s CELT to develop new online tools for pedagogy (ThinkSpace) that will 
provide cutting-edge tools for faculty interested in developing diagnostic-related methods for teaching.
What is the impact on other disciplines?
Renewable energy and energy utilization studies impact many disciplines beyond the traditional physics- and 
chemistry-based disciplines. Selected impacts in other disciplines are highlighted below.
BioEnergy (BE)
Several of the faculty members associated with the BE platform are also associated with the EP platform. This 
has helped economists associated with the EP platform to understand the advanced technologies being 
developed for energy production. Several graduate students associated with the BE platform introduced art 
students from the ISU Design College to the properties of biorenewable resources and biobased products as 
possible materials for artistic expression (culminating in an Art Show at the Bioeconomy Institute on May 22, 
2013).
Wind Energy (WE)
The wind farm data gathered by the WE platform has provided datasets for unique applications of low-
dimensional stochastic wind models. The experimental and computational efforts related to blades and drivetrains 
of wind turbines will inform other applications with rotating blades and wings, such as rotorcraft and flapping wing 
vehicles. Operating conditions beyond the idealized conditions may also be simulated, such as helicopter 
brownout conditions and helicopters flying over complex terrain in formation flight. The composite manufacturing 
knowledge gained through this project is relevant to a number of industrial sectors that extensively use composite 
materials, including aerospace, automotive, defense, and infrastructure areas. The drivetrain simulation work can 
also be applied to different types of drivetrain dynamics that includes automotive drivetrains.
Energy Utilization (EU)
Many disciplines have an impact on building science and energy utilization. Social and behavioral sciences can 
track and model how occupants effectively utilize a building’s energy systems. Physics and mathematical 
modeling can assist with developing better building energy systems.
Broader Impacts (BI)
All BI projects aim to increase exposure of women and URM students to STEM faculty and disciplines, including 
those that are outside of the core EPSCoR research areas, such as chemistry, biology, physics, and 
mathematics. Teachers who participate in the Summer Academy and Energy Institute understand the importance 
of STEM content in their students’ academic development, the need for scientific literacy, and the nuances of 
teaching science and technology. These participants collaborate closely with other teachers at their schools and 
will be more apt to discuss these issues with their peers, and perhaps work together to develop multi-disciplinary 
lesson plans on energy and related topics. This fits well with the goal of Iowa’s Next Generation Science 
Standards, which has energy as a cross cutting concept.
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The educational and training workshops provided by the CI Team impact students, Iowa NSF EPSCoR 
researchers, and the general public. In addition to outreach, the CI group provides data that can be used by 
anyone. These data, along with data available from other organizations (e.g., the National Weather Service), can 
be used to extend knowledge of the physical environment. A framework has also been developed for aggregating 
and disseminating wind data that could be used by other organizations and disciplines. Most of the applications 
behind the system are open-source and freely available. The only components of the system that are proprietary 
are also free, and can be made available to interested parties.
Journalism and English students are also being impacted by the Iowa NSF EPSCoR project. A graduate student 
assistant from English is working on the project for the whole year. She helps write feature web articles for Iowa 
NSF EPSCoR and is the source of the Twitter feed. She also helps maintain the project web site and covers Iowa 
NSF EPSCoR activities in a “reporter” role. Additionally, two journalism interns will work this summer to expand 
coverage of Iowa NSF EPSCoR stories.
What is the impact on the development of human resources?
The Iowa NSF EPSCoR project has had a direct impact on the development of the state’s human resources. 
Several faculty, staff, and students were directly involved in the project over the past year. By the numbers, this 
includes:
66 faculty (17 female and 3 URM), including 37 junior faculty (assistant and associate professors; 11 female, no 
URM);
43 staff (27 female, no URM);
9 post-docs (3 female and 1 URM);
59 graduate students (19 female and 2 URM);
62 undergraduate students (33 female and 7 URM);
8 community college students (6 female and 2 URM).
Highlights from the research platform human resource development include the following. A graduate student 
working in the WE platform was recognized with a Graduate Poster Award (best MIE poster) at the 2012 College 
of Engineering Research Open House at UI and a First Place Paper Award of the Division of Math. Phys. and 
Eng. Sciences at the 15th Annual James F. Jakobsen Graduate Conference in 2013. N. Hulstrom received the 
Charles F. Bowers/Alumni Book Award for Technologies. B. Berry, was the recipient of two awards: the 2013 
Alliant Energy/Erroll B. Davis, Jr. Achievement Award and the Dean’s Achievement Award. Because of research 
done by Ms. C. Pence as an undergraduate working in the WE platform at UI, she has decided to continue her 
education in the MS program at UI, and will work on the same project. Several undergraduate research assistants 
were involved in energy utilization research, including (1) working with baseline data collection and survey 
analysis, (2) installing instrumentation at the Interlock House, and (3) designing and constructing the energy 
system display trailers for outreach activities.
The EP platform provided funds for junior faculty to attend energy policy related conferences to broaden their 
research activities; this activity had a direct impact on two female assistant professors. G. Hu stated that “the 
ability to travel to two leading conferences for operation researchers working on renewable energy allowed me to 
present my work and to obtain feedback from more senior attendees, and it allowed me to interact with the 
experts in my research, which has enhanced my chances for external collaborations.” E. McDonald stated that 
“this travel funding allowed me to attend the conference to receive the ASME 2012 Design Automation Young 
Investigator award, and to make valuable face-to-face connections with NREL researchers and other researchers 
in my area. This has made my work more widely known to potential collaborators and journals.”
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The BI Platform has also focused efforts on impacting the development of human resources in the state of Iowa, 
and all BI outreach programs seek to build the capacity and capability across the entire spectrum of K-gray (i.e., 
K-12, CC, universities, and beyond). Also, BI faculty development and mentoring programs are aimed at 
developing the professoriate.
PLTW, the Summer Academy, and the Energy Institute provide participants with the content and pedagogical 
training that allows students to have the experience and exposure to rigorous STEM programming. PLTW 
students earn both high school and college credits. Through this exposure, students are introduced to fields of 
study that they had previously not been exposed to or ever have thought of getting involved with. BI team 
members have shown that more of the PLTW students are earning STEM degrees than their non-PLTW peers. 
Even students that do not select STEM careers are better informed about how science, technology, engineering, 
and mathematics relate to their daily lives. Thus, there is an immediate impact on workforce development as 
teachers are trained to better prepare their students.
Iowa NSF EPSCoR provided the resources for a full-time Diversity/Implementation Coach, and she has focused 
attention on high schools and CCs. The additional staff member has allowed more successful interaction with new 
schools, leading to the addition of 30 new PLTW schools in Iowa this year alone. There are now more than 6000 
Iowa students per year taking PLTW high school courses. The BI platform has helped create rural regional STEM 
academies that provide PLTW access to students who may not have the opportunities otherwise; these regional 
STEM hubs also play a key role in the dissemination of information related to STEM programming in Iowa.Iowa 
NSF EPSCoR has provided opportunities for research, teaching, and mentoring through faculty development and 
mentoring programs at the Regent Institutions. BI partnered with NSF’s I-3 SP@ISU in providing resources for 
faculty on how to develop meaningful BI related projects, and helped connect them with other BI project leaders. 
The platform collaborated with the Provost Offices to take advantage of and add to their faculty mentoring 
programs. All these resources will eventually be available to educational institutions across the state, and there 
are also plans to develop programs for CC instructors. PLTW, Summer Academy, and the Energy Institute 
provided important professional development programs for K-12 teachers. By targeting educators from K-12, four-
year and CCs, as well as graduate students, post-docs and junior faculty, the entire STEM pipeline has been 
impacted.
The Diversity Team has many initiatives aimed at supporting and mentoring women and URM students. The 
Summer Academy for example, selects teachers from school districts that have high URM populations. 
Enrollment of girls in the PLTW courses increased from 15.4% last year to 16.1% this year. The PLTW Coach 
works with summer programs to provide simple, easily implemented activities and materials that make it easier for 
teachers to make their classroom friendlier to a more diverse group of students. The Diversity Team has helped 
all BI programs recruit more women and URM students, and the partnership with LSAMP has been particularly 
beneficial in meeting this goal; several Iowa NSF EPSCoR BI members are also LSAMP team members.
BI projects have provided students, parents, teachers, and other members of the public exposure to information 
about STEM curriculum, and pathways to career progression in the STEM fields. BI participated in the Governor’s 
STEM Capitol Day and platform members have spoken at various public events, especially at CCs, where there 
are relatively high numbers of URM students. CCs serve an important role in Iowa: nearly 40% of the 
undergraduate students at Iowa’s universities have some CC credits. Iowa NSF EPSCoR research platforms 
members engage in BI summer programs for teachers so that the teachers are aware of the cutting edge work in 
these fields. The annual PLTW STEM Connections conference was also open to the general public. BI continues 
to disseminate its work, impact, and successes on the Iowa NSF EPSCoR website.
The External Engagement Team helps to disseminate our Iowa NSF EPSCoR impact through novel avenues, 
such as Congressional briefings and the “legislators-in-labs” program. They help connect the project with local 
industry and state agencies. Iowa NSF EPSCoR information is disseminated through the website and other 
publications. The embedded journalist program has been invaluable in getting the stories out and these stories 
have had state-wide impact. The newly developed PLTW STEM Pathways magazine is posted on the PLTW 
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website. This magazine broadly promotes STEM education and also includes one article in every magazine that 
details Iowa NSF EPSCoR efforts.
What is the impact on physical resources that form infrastructure?
Many physical resources were implemented as a result of the Iowa NSF EPSCoR project. In the BE platform, 
equipment purchased over the last two years has increased the breadth of analytical capabilities available to 
faculty interested in working in bioenergy. For example, instrumentation of the two BAER sites has resulted in 
landscape scale laboratories that are advancing the understanding of how bioenergy agriculture impacts the 
environment. Also, the added instrumentation to the gasifier and pyrolyzer systems has increased their utility in 
exploring detailed mechanisms of the thermochemical conversion of biomass into bio-based products.
The WE platform is currently installing two 120 m tall towers for environmental monitoring in an operating wind 
farm. The two towers will provide a unique and jurisdiction-wide physical resource for research and increase 
Iowa´s ability to attract federal funding for future research and industry partnerships. A recirculating wind tunnel is 
under construction and will be used well after this project is completed. Also, with support from Iowa NSF 
EPSCoR, a laser materials processing laboratory was established at UI in fall 2012. A 500-watt fiber laser has 
been integrated with a vertical CNC mill for laser-assisted machining and hardening of critical wind turbine 
gear/shaft components. A high-energy nanosecond pulse laser system has also been installed for laser peening 
of wind turbine components to improve their fatigue and wear performance.
The Interlock House, which serves as the activity center at Honey Creek State Park, and the Columbus 
Community High School in Columbus Junction, will continue to serve as building energy utilization community 
laboratories for decades to come. They will continue to inform Iowans of a building’s role in the energy use profile 
of the state, as well as inform visitors of their own impact on the environment through the buildings they occupy 
and how they occupy them.
The CI-supported storage server is a critical resource that was installed through this project. The storage offered 
by this machine is significant and robust. It serves as the backbone to many of the other services offered by the 
CI group, including public access to all the wind farm data.
The Energy Institute has made a positive impact on Iowa’s schools and homes. Each participant audited his/her 
own school, and created an action plan to improve the building. This has the potential to provide significant 
savings in energy, water, and money for school districts across the state, thereby diverting these savings to 
improve the student educational environment.
What is the impact on institutional resources that form infrastructure?
The Iowa NSF EPSCoR project has had an impact on the institutional resources at all three Regent institutions. A 
significant impact is in the collaborations that have developed as a result of this project. The inter-institutional and 
interdisciplinary activities required for a successful Iowa NSF EPSCoR project are models for future collaborative 
projects.
The interdisciplinary activities within each platform are also models for center-type activities at the Regent 
universities. For example, the BE Platform leader is serving on a campus-wide committee at ISU that is drafting 
recommendations on how to better organize research centers to increase their impact on faculty research.
The uniqueness of the WE platform field data facility (i.e., the tall towers) has engaged not only an 
interdisciplinary cadre of student and faculty researchers, but it has brought together legal, IT, IP, CI, operational 
agriculture, and BI programs personnel. The high visibility and high public interest in this project has made it a 
target for media products and public interest presentations.
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The EU Building Science Plank has a significant impact on the work conducted at the ISU Center for Building 
Energy Research (CBER). CBER, directed by U. Passe, will continue much of the building science work at the 
Interlock House after the initial 5 year phase of the Iowa NSF EPSCoR project is completed.
All BI projects have led to increased cooperation among the three universities and created new partnerships with 
the 15 Iowa CCs. For example, Regent Institutions, in combination with the CCs, provide ongoing professional 
development for K-12 and CC teachers. This has led to new and novel programs, such as the pre-engineering 2 + 
2 program that was recently developed at Indian Hills CC. This program directly articulates with the engineering 
program at the University of Iowa and allows the students to complete their B.S. in engineering in 4 years (a 2 + 2 
program). The articulation agreement can also be used as a model for other such programs. The BI projects have 
also increased K-12 outreach interactions, strengthening these schools ties with their communities and other 
constituents throughout the state.
This project has fostered collaboration among BI team members and allowed them to leverage each institution’s 
STEM activities. This led to united support for the PLTW middle school curriculum (Gateway to Technology) 
application to the Governor’s STEM Council scalable program; this proposal was recently approved. This means 
that about 20 middle schools across Iowa will receive start-up grants from the state to initiate the Gateway to 
Technology program at their school.
What is the impact on information resources that form infrastructure?
Several information resources are impacted through the Iowa NSF EPSCoR project. For example, the wind data 
provided through the WE platform delivers a unique opportunity for creating a repository of environmental 
observations, as well as provides the basis for an important educational tool for sensor networks. Students can 
learn about natural resources and use the framework for exploring new methods for visualizing and publishing the 
results of their problem-oriented research. The field data are also being used in classrooms for problem sets and 
student projects.
The WE platform field data is open and extendable through interfaces to the base system. Students, for example, 
can learn to write web applications that consume data directly from the WE platform. The workflows behind the 
framework are available so interested parties can learn about the approach for the development of sensor 
network platforms. These workflows are open to the public through a wiki page describing the system 
(https://wiki.uiowa.edu/display/windcertificate/IWPDIS). Interested parties can learn about database management, 
data formats, web-based programming, network interfaces and web services.
The EU Platform is also generating building energy performance data from the Interlock House and Columbus 
Community High School. These data will be available for multiple consecutive research projects and will soon be 
accessible over the internet.
The Iowa NSF EPSCoR website will be upgraded to a new format this summer. The website promotes Iowa NSF 
EPSCoR activities and events, as well as general STEM education opportunities in the state. The web site 
statistics for September 2012 – March 2013 include: 5,890 visits; 3,481 unique visitors; 353 tweets, following 190 
tweet accounts; 159 tweet accounts following Iowa NSF EPSCoR twitter; Klout score of 41.
With the help of the PLTW Implementation/Diversity Coach supported through the Iowa NSF EPSCoR project, 
Iowa PLTW has created its own website and a magazine, PLTW Iowa STEM Pathways, that is widely distributed; 
these activities would not have happened without the support of this project.
What is the impact on technology transfer?
The Iowa NSF EPSCoR project is having an impact on technology transfer. Already junior faculty members are 
increasing their interactions with industry and presenting opportunities of technology transfer. For example, faculty 
on the BE Agriculture plank held a workshop to explore how bioenergy crops can be used for co-firing. Faculty on 
the BE Logistics and Conversion plank organized a workshop to explore with industry what feedstock properties 
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were important to the success of thermochemical biofuels. They also organized a workshop on hybrid processing. 
As a result of these workshops, at least one company has requested samples of herbaceous biomass produced 
in Iowa be sent to them for testing in their bench/pilot conversion facilities.
A novel balloon-based measurement system used by the Wind Energy Resource Characterization plank is being 
developed collaboratively with an Iowa-based private company under funding from IAWIND.
The simulation code being developed for drivetrain design and optimization can be used in industry as a wind 
turbine drivetrain design tool. In particular, the code development expected in Year 3 will allow for a 
comprehensive evaluation of gear mesh force variation by considering the wind uncertainty. This will lead to 
sophisticated design procedures for the next generation wind turbines with the goal of achieving the higher 
utilization rates with lower maintenance costs.
Through her association with CBER and Iowa NSF EPSCoR, U. Passe currently holds 2 nondisclosure 
agreements with companies who are interested in developing research collaborations with ISU. ITW Paslode 
manufactures fasteners and related tools to construct the building envelope. Weather Analytics develops software 
applications for weather data, which are crucial in understanding building energy performance. A third industry 
contact has been developed in year 2 with Schneider Electric out of Cedar Rapids, IA; they are interested in 
whole building energy management systems. Discussions with Schneider Electric are on-going.
What is the impact on society beyond science and technology?
The Iowa NSF EPSCoR project has impacted society beyond science and technology over the past year. Some of
the impacts are very personal, with an activity impacting one individual in a direct way. Other impacts are very 
broad, where an activity may have a long-range impact or influence a large sector or group. Selected examples of 
these impacts are provided below.
BioEnergy (BE)
The BE platform is demonstrating practical approaches to harnessing renewable energy flows in the biosphere to 
provide both food and fuel to society. For example, engineers and agronomists on the platform have proposed a 
demonstration of carbon negative energy on the ISU campus while another team from the platform is exploring a 
different pathway to low carbon energy on the UI campus.
Wind Energy (WE)
The WE Resource Plank has provided numerous presentations, webinars, news releases, and public tours 
addressing their activity on an operating wind farm. Many of these activities were for the general public and have 
bridged the gap from research to public understanding of energy issues and climate change. The wind turbine 
experimental and modeling activities, incorporating both blade and drivetrain components, will improve wind 
turbine performance and reduce maintenance costs. These activities will also advance the use of this renewable 
energy resource, reduce carbon emissions, and contribute to a healthier environment.
Energy Utilization (EU)
The way building energy systems are used is extremely important for more sustainable economic and social 
development. Buildings use about 40% of the primary energy delivered in the US, and about 70% of the total 
generated electricity; thus, a reduction in building energy use will have an enormous impact on the US economy. 
Understanding how the public uses a building, and what factors influence their building energy utilization, will help 
develop effective strategies for reduced building energy demand.
Energy Policy (EP)
Perhaps the largest impact beyond science and technology from the EP platform was its influence on 
Environmental Protection Agency (EPA) legislation. In fall 2012, B. Babcock’s outlook information and associated 
Page 59 of 64RPPR - Preview Report
6/20/2013https://reporting.research.gov/rppr-web/rppr?execution=e1s5
outlook model prompted the EPA to not grant a waiver to conventional ethanol mandates. EPA used Babcock’s 
modeling results to determine that granting a waiver would not have a significant impact on livestock feed prices 
and so there were no grounds for waiving the mandate.
Broader Impacts (BI)
Given Iowa’s demographics (a sparse and dispersed population) and the shortage of a highly skilled labor supply, 
Iowa must seek to maximize the participation of all members of its population in the educational and training 
opportunities if Iowa is to succeed in becoming a significant leader in renewable energy and energy utilization 
(RE/EU) technologies. Although the state of Iowa has URM academic achievement rates that are higher than the 
national average, it is not comparable to the success rates of students from other groups (white/Asian), where 
there is a gap of over 10 percentage points for each metric. The achievement gaps are even wider at the post-
secondary level with URM graduation rates 5 to 25% lower in STEM fields. A high-tech, globally competitive 
workforce can be developed only by reducing existing disparities (achievement gaps and socio-economic 
inequalities), and by creating inclusive communities. Hence, the BI platform works with members of the entire 
educational continuum to understand the barriers and solutions to the full participation in STEM disciplines, and 
actively works at overcoming these impediments. BI is working closely with K-12 and CC faculty and 
administrators to not merely provide teaching content, but also seek to address the learning/teaching environment 
in every possible way.
Two specific examples of successes come from P. Higby at the Center for Energy and Environmental Education 
at UNI. The first example focuses on the impact of an individual student who then impacts many others. Higby 
indicates that people don’t go into education because of the great pay; they become teachers because they want 
to make an impact on students, families, and society. Often faculty must wait many years before they hear that 
they made a difference in the lives of their students. Higby was fortunate to learn recently that her efforts are 
making a positive difference in the way energy is produced and used, not just in Iowa, but in the world.
Three years ago Higby hired Pratiksha Hollavannur, a graduate student majoring in Industrial Technology at UNI. 
Hollavannur was rather shy, and uncomfortable doing presentations at first, but with training and practice she 
became one of Higby’s best outreach presenters. Hollavannur also developed an interest in renewable energy. 
When Hollavannur returned to India, she went to work for Simpa Networks/Simpa Energy as a hardware 
engineer. Hollavannur helps the company provide solar generated power to remote villages so they can have 
access to laptops, cell phones, lanterns, and other electrical, battery powered technologies. Hollavannur’s 
company was recognized by the Tech Museum of Innovation for technology benefiting humanity.
The second example from Higby comes from her management role of the Iowa Energy Poster Contest. Following 
the judging, Higby shared information about the Belkin Conserve series of products. Sara Kaplan, from the Iowa 
Association of Municipal Utilities (IAMU), mentioned that her organization was promoting these products across 
the state because Belkin had sent them several free samples. Sara indicated that someone from Cedar Falls 
Utilities (CFU) had contacted Belkin about their products and suggested they should send samples to IAMU. 
Higby was intrigued by this statement, since she had shown the Belkin products to CFU staff and customers at 
the CFU Energy Fair in the fall of 2012. She contacted Erin Buchanan at CFU and discovered that Erin had, in 
fact suggested Belkin send the samples based on her discovery of the products during the CFU Energy Fair. 
According to Higby, this is the way energy education works. A demonstration or activity can have a far-reaching 
impact, but most of the time the educator is never aware of the difference he or she has made. It is almost 
impossible to measure the reduction in energy use from a presentation about energy efficiency, or the increase in 
solar or wind energy because of an activity a student did in school, but change does happen. For example, raising 
awareness about the benefits of renewable energy among Iowa’s students, citizens, legislators, and leaders has 
resulted in a wind industry that provides great jobs and clean power. Hence, the Iowa NSF EPSCoR project has 
been part of a tremendous, positive impact on society.
Changes
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Changes in approach and reason for change
Many of the changes that have occurred in the Iowa NSF EPSCoR project over the past reporting period relate to 
personnel. The PI/PD position was assumed by T. Heindel on Jan. 1, 2013; he is also the platform leader for the 
EU platform. R. Brown remains the BE platform leader, but stepped down as PI/PD to focus on additional 
thermochemical processing research opportunities. The original Chief Operating Officer (and PA) left the project 
during the first year; A. Kristmundsdottir assumed the role of COO and PA on Nov. 5, 2012. The Financial 
Manager decided not to come back after maternity leave; M. Peterson started in this position on May 13, 2013. All 
of these positions are housed at ISU but work across the Iowa jurisdiction. The primary EPSCoR contact at UNI 
has also moved to T. Hunt. N. Basu (UI) left the BE platform and was replaced by A. Ward (UI).
The Iowa EPSCoR State Committee has also undergone changes. J. Cohen, the original state committee chair, 
has retired from UI and is no longer active in EPSCoR. The RSV concluded that it was “important for the project 
team to work collaboratively with state officials to develop/ensure good alignment and consistency between the 
EPSCoR and state S&T plan.” It was felt that changes in the state committee would help address this RSV 
comment. C. Twait, Assistant Provost, UNI, has agreed to chair a newly formed Iowa EPSCoR State Committee. 
Iowa NSF EPSCoR representatives have met with the Iowa Innovation Council (IIC) and are working with them to 
form a new EPSCoR State Committee. The IIC is a state-wide group, has a mission of economic development 
using science and technology, and has a direct link with the state S&T plan. Forming the EPSCoR State 
Committee through the IIC will ensure the Iowa NSF EPSCoR plan and the state S&T plan are in alignment and 
working towards the same goals.
The RSV also made six (6) specific recommendations for project improvement. The response to these 
recommendations was submitted to NSF on Oct. 31, 2012, with follow-up information on Dec. 21, 2012. NSF 
accepted the responses and indicated that “annual project reports should include information about activities 
carried out during the year, the progress made, and the impacts of these activities in addressing the 
recommendations.” Highlights of these changes are summarized below, with the number corresponding to the 
RSV recommendation.
1. Some of the scholarly work that resulted from EPSCoR investment, as well as possible challenges, are 
highlighted in various sections of this report. With the new reporting format and limited character response, an 
effort was made to emphasize the highlights. Further details can be found in the appendices and in the products 
listed in Section 2.
2. Experiential learning has been encouraged during Year 2 through a summer internship program. It will be 
monitored and evaluated at the end of the summer. Student involvement at all levels has also increased.
3. The integration of physical with social sciences has been improved through a formal seminar series and 
through several workshops. Both activities were well-attended. A large proposal submission including engineers 
and economists as co-PIs is one example that resulted from this interaction.
4. The CI team has developed a web portal to allow public access to much of the project data. They have also 
instituted several webinars to increase training opportunities. Web page content has been expanded and a Twitter 
feed was added to broaden access.
5. The BI leadership worked closely with the research platform leaders to provide faculty with targeted 
opportunities to integrate BI activities in their research platforms. Examples include: the summer internship 
program, access to the PLTW programs through the Implementation/Diversity Coach, and collaborations with 
CCs.
6. The pre-EPSCoR diversity programs have been cataloged and BI is collaborating with the NSF I-3 SP@ISU 
project to learn about best practices that can be shared across campuses; the Iowa NSF EPSCoR project 
provided the multi-campus contacts to facilitate this interaction.
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A Science Experts Board (SEB) convened on Nov. 28-30, 2012 to provide an external review. The leaders of the 
project’s four research platforms and the BI platform recruited five experts. The experts separately met with 
participants of each research and BI platform, toured research sites, and reviewed project materials provided 
before and during the site visit. Broad review questions were suggested for areas of focus, but the experts were 
free to determine their own points of emphasis and how to organize their written reports. Their reports were 
submitted to NSF on Jan. 8, 2013. Highlights of their recommendations and how we addressed them are 
summarized below.
Two particular recommendations for the BE platform were to enhance the collaborations between ISU and UI and 
between the two planks and the EP platform. ISU has been assisting UI with learning to best use their new 
instrumentation, UI faculty have been included in workshops held at ISU, and UI and ISU are working together on 
a co-firing project at UI. Many of the BE faculty have attended the EP seminar series and workshops, and several 
economists have been included in a large BE proposal.
Some of the faculty identified by the WE platform SEB member currently do not have specific EPSCoR funding, 
although they take advantage of FLARE activities. With a newly organized seed funding mechanism, these faculty 
may be able to receive some funding and tie the WE planks together as recommended by the SEB member. It 
was also suggested that there should be a focus on “turbine maintainability;” this is being pursued through the 
proposed Laser Composite Repairing (LCR) process that will enable a cost efficient repair of composite materials 
on wind turbine blades.
The EU platform SEB member provided several project-specific suggestions, but felt that this aspect of the project 
was on-track. One specific suggestion included completing user studies of the Interlock House and Columbus 
Junction High School; plans for user studies at the Interlock House have been approved and will be initiated this 
summer.
In response to input from the EP platform SEB member, they have expanded their efforts to increase interaction 
between engineers and economists with targeted seminars and workshops. They have also encouraged physical 
science faculty to take advantage of travel funds that would encourage energy policy activities.
The BI team has made every effort to address all the questions raised by the SEB (and RSV). BI efforts this year 
focused on developing closer partnerships with Iowa´s CCs; working more closely with the other BI projects on all 
campuses; creating meaningful mentoring programs for junior and mid-career faculty, postdocs, and graduate 
students; and making sure that all efforts are well integrated with maximum synergy. The SEB report contained 
two recommendations on diversity, namely that (1) “the Project continue efforts to establish a longitudinal 
database to track students as they navigate the STEM pipeline, and work on standardization and data access 
issues” and (2) “increasing efforts to integrate diversity and WFD efforts within the research platforms, while 
continuing similar BI efforts within the RE/EE platform”. BI will begin tracking individual K-12 students who have 
participated in Iowa NSF EPSCoR-sponsored activities. The SEB member also recommended technical 
assistance be provided for BI evaluation.Our evaluators have provided guidance documents to assist in this area.
Actual or Anticipated problems or delays and actions or plans to resolve them
Changes that were made during the reporting period due to problems or delays are summarized below. The 
changes in the research platforms were primarily due to equipment issues. Changes in BI activities were generally 
related to personnel and/or logistics; in most cases, these changes were for the benefit of the project.
In the WE platform, the time and procedures necessary to make long term land leases and erect tall 
meteorological towers is taking more time than expected. These hurdles have been mastered and the tall towers 
project is now moving forward. The wind tunnel being constructed at UI required more time than expected for 
design and construction, resulting in a delay in its construction to the end of year 2 rather than the end of year 1. 
Experiments have progressed concurrently in smaller water-based facilities to continue to advance the science 
while the wind tunnel is under construction.
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The Green Community Campaign had difficulties forming partnerships with 4-year and community colleges due to 
faculty turn-over and limited support at these institutions. This has caused a delay in the timeline for final 
agreements. Additional institutions have been approached with one success to date. Iowa DNR funding is needed 
to make significant changes to the functioning and control of the Interlock House; they have agreed to fund 
various system upgrades, with anticipated start date for the upgrades of July 2013. These upgrades will help to 
better control and increase efficiency of the overall power usage of the Interlock House.
Critical BI staff members, including the FLARE Coordinator, Implementation/Diversity Coach, CI staff members, 
and a PR team member were not hired until toward the end of year 1. This delayed the ability to get a head start 
on some of the year 2 programs; however, some of the lost momentum was regained in year #2. For example, the 
Implementation/Diversity Coach was not hired until June 18, 2012. Due to the late hire, significant changes in 
female enrollment numbers may not be realized until the end of year 3. The biggest problem with increasing 
female participation and URMs is that the school registration cycle starts in fall of the previous year. The school 
schedules for the following year are often laid out that early. The students can register as early as November for 
their courses for the following year. Thus, work with schools is needed now to impact their enrollment for the 
2014-2015 academic year.
The Governor’s support for STEM education through the creation of the 6 regional STEM hubs has been 
extremely advantageous to the Iowa NSF EPSCoR project. It has made it easier for BI members to bring together 
regional K-12, community colleges, and industry. By re-examining joint resources, new linkages were discovered 
which enabled the cultivation of partnerships that would not have been otherwise possible (the STEM Academy at 
Orange City is a perfect example of this leveraging).
The Summer Academy will expand to develop a Summer Academy Leadership Institute to train successful 
participants of the previous Sumer Academy to become trainers for two-day K-12 science teacher professional 
development workshops that will be conducted at Iowa community colleges. This model is designed to scale up 
the number of K-12 teachers attending professional development workshops related to renewable energy.
The Energy Institute found that participants preferred to commute rather than spend time away from their families. 
Consequently, future Energy Institutes will be offered around the state to promote wider participation.
Instead of using the Iowa NSF EPSCoR Annual Meeting as a vehicle to network with industry, the EE Team 
decided a better methodology was to plan and conduct workshops where Iowa NSF EPSCoR faculty and industry 
leaders share research results and identify research topics that are critical to industry development. Two such 
events were held in the first six months of the second year of the current project:
 1. The “Biobased Industry Economics and Policy” meeting held October 15-16, 2012 (twelve bioenergy 
companies participated). Participants identified key energy economics/energy policy issues that are priorities for 
the companies they represent. These ideas were shared with faculty affiliates of the Iowa NSF EPSCoR EP 
platform and used by the platform to identify and plan the topics for Iowa NSF EPSCoR energy policy seminars 
and workshops.
2. The “Roadmap to Commercialize Thermochemical Biofuels and Bio-products Processing in the Midwest” 
workshop was held at ISU on December 11-12, 2012 (see list of recommendations from participants: 
http://www.biorenew.iastate.edu/files/2012/12/thermochem_recommendations_2012.pdf).
Changes that have a significant impact on expenditures
 Changes impacting expenditures primarily involve personnel hires and equipment purchases. The COO and 
Financial Manager positions both turned over during the project year, and it took several months to hire a new 
COO and two months to hire a new Financial Manager. At ISU, a new faculty for the WE platform will join in 
January of 2014, rather than in Y2 as anticipated, and the hire of a new faculty for the EP platform has been 
delayed. New faculty for the BE platform at UNI, expected to join in Year 2, is slated to start this fall. Equipment 
purchase delays include the hardware for the two wind towers; before the equipment could be purchased, 
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significant legal and liability issues had to be addressed, which delayed equipment acquisition. The wind tunnel 
that is being constructed at UI is costing approximately 30% higher than anticipated. Iowa Central Community 
College was slated to receive equipment to support their Biorenewables program; ICCC has dropped the 
program. Other Community College programs are being reviewed as candidates for the reallocated funds.
As of April 30, 2013, 68.40% of the budget for Years 1 and 2 has been spent. The financial managers at each 
university have worked with participants to develop detailed spending plans for the rest of the project year to 
ensure funds will be spent on schedule by the end of the summer. These plans show that at least 84% of the 
funds will be spent by August 31, 2013. Note that many of the Broader Impacts activities take place in the 
summer, and will not be reflected in expenditures until at the end of the project year.
As of January 2013, $579,292 in cost share has been reported from the three Regent universities for the current 
period. Between January and June 2013, an estimated additional $948,394 is expected to be reported but will not 
be documented until September 2013. The Iowa Economic Development Authority (IEDA) is providing $2M in 
cost-share of the life of the project and it is specifically identified for equipment purchases. To date, $200,948 of 
these funds have been expended. This year IEDA provided further guidelines to streamline the IEDA equipment 
purchasing process, including a narrow definition of research equipment that they have decided to use, and 
implementation of a preapproval purchasing process. In implementing this process, it became clear that several 
expenses originally included in the IEDA equipment budget were not allowable under their research equipment 
definition, and there was a need to reallocate planned equipment purchases between NSF and IEDA budgets, 
this process is underway.  It is expected that by the end of August 2013 another $376,000 of IEDA funds will be 
expended.  The expected total cost share from year two (all sources) is expected to be $2,105,233.
Significant changes in use or care of human subjects
Nothing to report. 
Significant changes in use or care of vertebrate animals
Nothing to report. 
Significant changes in use or care of biohazards
Nothing to report. 
Special Requirements
Responses to any special reporting requirements specified in the award terms and conditions, as 
well as any award specific reporting requirements.
Nothing to report. 









































































































































































































































































































Flexibility  R. Baldick, University of Texas @ Austin, TX  5/1/2013  23 

































































































































































































































































































































































































































































































































































































College, Waterloo, IA  3/12/2013  P. Higby  participants included  27 students 
STEM Festival at Calmar 




















































































































































































































































































































Event  Location Facilitators Date
Host Louis‐Dreyfus company reps  BRL, ISU  J. Euken  9/19/12 
Meet with P66 reps  BRL, ISU  J. Euken  9/25/2012 
Host Biobased Industry Center meeting  Virent, Madison, WI  B. Babcock and J. Euken  10/15‐10/16, 2012 
Meet with Kiverdi reps  BRL, ISU  J. Euken  10/25/2012 
Presentation for D&B customers  Hubbard, IA  J. Euken  11/13/2012 
Presentation for Ames Rotary  Gateway Hotel, Ames  J. Euken  11/26/2012 
Host Touchstone reps  BRL, ISU  J. Euken  12/4/2012 




Host DuPont Executive  BRL, ISU  J. Euken  1/12/2013 
Exhibit at IRFA conference  Altoona Conference Center  J. Euken  1/30/2013 
Host EcoEngineers reps  BRL, ISU  J. Euken  2/26/2013 
Meet with Harry Stine  Harry's Barn  J. Euken, R. Brown, D. Laird  3/5/2013 
Host MeadWestvaco  BRL, ISU  J. Euken, C. Williams  3/27/2013 
Host Intrexon discussion  BRL, ISU  J. Euken  4/4/2013 
Host BRL/EPSCoR art reception  BRL, ISU  J. Euken  4/16/2013 










































































































































































































































































































































































































































































































































































































































































































































































































Pahen et al.[2-D model]
Edge of the crack [3-D model]
































































































































































































































































































































































track        Progressing on schedule 
Implement databases for carbon, 
water, nutrient, and GHG fluxes             
Preliminary data available on carbon, 














watersheds             
Involve students in research in the 
BAER sites             
Prepare a large‐scale, inter‐platform 
grant proposal             
Prepare a large‐scale, grant proposal 
involving bioenergy faculty working             
Host conference or workshop on 
bioenergy agriculture             
 
Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments
Research Publications  1  21         
Scientific Presentations  0  44         
Extramural Grants Submitted  16  24         
Extramural Grants Awarded  5  4         
Cross‐Institutional authorship of publications  0  8         



















track        Detailed in narrative 
Hire post‐doc researcher to develop 
software  Completed           
First open‐source virtual engineering tools 








cyberinfrastructure launched             
Workshop conducted on integrating 
experimental and computational studies             
Host conference/workshop on biomass 
conversion             
All faculty members engaged in industry 
collaborations             
Continued industrial engagement by 
platform faculty             
Involve students in expanded pilot plants             
Prepare a large‐scale, inter‐platform grant 
proposal             
	
Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Research Publications  3  49         
Scientific Presentations  26  40         
Extramural Grants Submitted  19  64         
Extramural Grants Awarded  5  11         
Scientific Pilot Project Awarded  2  0         
Cross‐Institutional authorship of publications  0  13         
































           
Multiple test cases available 





































           
 
Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Research Publications  0  6         
Scientific Presentations  5  7         
Extramural Grants Submitted  13  12         
Extramural Grants Awarded  0  3         
Cross‐Institutional authorship of publications  0  0         






















           













eted         
Generalize loss‐of‐load‐probability metrics to account for 




Done           
Develop and code discrete‐event simulation models for 
wind energy supply chain.             
Study the effects of storage and load management 













           
Develop optimization algorithm based on surrogate 






track         
Perform flow measurements on wind turbine model in 
simulated atmospheric boundary layer             
Use harmonic measurements with grid sensors as indirect 
smart grid communication channel.             
Develop multiscale blade damage model.  On track 
On 
track         
Develop computational code blade damage initiation and 
propagation             
Validate models developed in previous years             
Develop multiscale model of gearbox bearing failure.  On track  Done         
Develop multiscale model of gear teeth failure.    On track         
Conduct RBDO of blade under aerodynamic loads.             
Conduct RBDO of gear box bearing and teeth under 





Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Research Publications  15  14         
Scientific Presentations  6  20         
Extramural Grants Submitted  17  15         
Extramural Grants Awarded  3  3         
Cross‐Institutional authorship of publications  0  7         
Scientific Pilot Project Awarded  0  0         







































Developed  Completed           
Focus groups, interviews and 
pretest surveys completed  On Track           
Intervention Materials Developed  On Track           
Materials and media buys in place 
in communities  On track           
Intervention events completed    On track        Will be completed by August, 2013 
Energy Audit follow‐up completed    On track        Will be completed by August, 2013 
Survey and audit interviews 
completed             
Posttest Interviews Completed    On track         
Survey and audit interviews 
completed             
Grant Proposal Developed with 
Junior Faculty             
 
Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5  Comments
Collaborative Agreements with 4‐Year Colleges & 
Community Colleges Established  3  1         
Scientific Presentations  0  0         
Extramural Grants Submitted  1  4         
Extramural Grants Awarded  0  0         
Number of Female and URM Students Participating 
in Community Campaign Projects  2  6        Ellsworth CC students 











On track  On track        Will be a working community laboratory by August 2013 
Evaluate Interlock House data             
Establish field laboratory with one 




middle/high schools             
Establish Baseline reporting parameters  On Track  On track         
Multiple calibrated design models and 
simulations completed             
 
Metric  Yr 1 Yr 2 Yr 3 Yr 4  Yr 5  Comments
Research Publications  0  2         
Scientific Presentations  7  6         
Extramural Grants Submitted  5  10         
Extramural Grants Awarded  0  0         
Cross‐Institutional authorship of publications  0  3         
Number of undergraduate students involved in building 
science research and / or independent study projects  24  29         
Number of graduate students involved in building science 
research and/or independent study projects  6  6         































Milestone  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Post‐doc from engineering hired to 
support platform             
Establish and run a regular seminar 






           
Establish and deliver energy policy 































Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Research Publications  2  11         
Scientific Presentations  1  21         
Extramural Grants Submitted  3  27         
Extramural Grants Awarded  1  3         
Number of students taking policy classes  0*  39        *Correction of Y1 data 
Number of faculty participating in 
workshops/seminars  2  32         
On‐campus seminars held  0  6         
Cross‐disciplinary authorship of publications  0  9        Joint publications by BE and EP 
Presentations by junior faculty at scientific 
conferences  3  9       
3 jr. faculty presented at 9 
conferences/workshops 






















Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Legislative/Congressional Public Briefings  1  0        One planned for fall 2013 







































































Milestone  Yr 1  Yr 2  Yr 3  Yr 4  Yr 5  Comments 
Establish the FLARE Institute: hire staff; 
establish Advisory Board.  Done  Done         
Expand FLARE Institute programs to 
institutions across the state.             
Seek to institutionalize FLARE Institute 




































program.             
Collect and analyze data             
Catalog existing BI related programs at 















































14  15         
Number of programs offered by 
FLARE Institute. 
10  18         
Number of non‐Regent Institutions 
in Iowa that FLARE connects with. 
























On Track  Done         
Disburse/award matching support for CC and UG 
RE/EE research interns   Done  Done         
Expand RE/EE research internship programs for 











matriculation.             
Update central electronic database on URM student 











existing STEM programs             
Complete assessment of gap analysis and incorporate 






progress         
 Search committees use diversity hiring resources.             
Search committees use cataloged resources to reach 
qualified female and URM applicants.             
Increase participation of female and URM students.   In progress 
In 




STEM at all levels.             
 
Metric  Yr 1  Yr 2 Yr 3 Yr 4 Yr 5 Comments
Female and URM faculty in RE/EE 
platforms  14  15         
Female and URM participants in 




fields in post‐secondary institutions  ‐‐  ‐‐        Metric under evaluation  
Female and URM students graduating 


















































progress         
The first, second and third diversity awards are 
made             
Additional NCBI training workshops for interested 
project faculty, staff, and students.             
 
Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Percentage of Female participants in EPSCoR 
sponsored programs  ‐  55%         
Percentage of URM participants in EPSCoR sponsored 
programs  ‐  5%         
Females on  EPSCoR project  31%  45%         











On track  On track         
Complete summer middle school PD 
training for cohort 2.             
Complete summer middle school PD 






progress         
Provide student summer and academic 
year research experiences.  Done  Done         
Provide community college instructor 




progress  Done       
The minor enrolled its first 
students in fall 2012.   
First RE students complete minor             
	
Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Number of K‐12 teachers participating in 









teachers  15  12         
RE/EE lesson plans by RE/EE PD training 
teachers  ‐‐  31         
Number of community college teachers 
participating in PLTW   3  21         
Students Participating in RE 






















track            
 
Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
PLTW secondary schools visited by D/I Coach  5  52        14CC, 38 MS/HS 
New PLTW secondary schools added to state 
network  14  32         







Milestone  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
NSF EPSCoR Renewable Energy web hub 
established with initial content   Done           




           
Create/subscribe users to Iowa EPSCoR 
newsletter  In progress           
Hire, train, and utilize student journalists  Done  On track        Graduate student been involved all year, interns started May 13 
Core “talking points” developed and 








“legislators in the lab”  Completed  On track        Scheduled for July 19, 2013 
Conduct annual meeting with external 
participants  Completed  On track         
 
Metric  Yr 1  Yr 2  Yr 3  Yr 4  Yr 5  Comments 
Iowa NSF EPSCoR web site hits  1,124   6,000         
Iowa NSF EPSCoR newsletters developed  1  2         
Iowa NSF EPSCoR newsletter subscriptions  0  632         
Embedded journalists (# students)  2  3         
Embedded journalists (# articles)  6  9         
Talking points  1  1         
Elected officials and State Legislators in the lab  3  3         
Workshops for federal congressional aides  1  0         
Workshop attendees (federal congressional aides)  34  0         
Annual meeting (internal participants)  90  100**        **Estimate 







Milestone  Yr 1  Yr 2  Yr 3  Yr 4  Yr 5  Comments 
Hire two CI technical staff (one at ISU and one at UI).  Completed          Completed 
Develop an open‐source suite for computational and 
theoretical models, for research platforms             








           
Establish a community of CI users (researchers, staff, and 


















eted         
External engagement taskforce implements effective 
communication across the jurisdiction             
Energy consumption data disseminated to promote efficient 
use of energy for commercial and residential consumers             
Develop educational portals.  On track  On track       
Described in 
narrative 
Seek additional funding for CI related projects             
Develop comprehensive Iowa EPSCoR website.  On track  On Track         
 
Metric  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comment 
CI Technical hires are made  2.5  2.5        Two full time hires each at UI and UNI, half time post doc. 
Number of research projects that have CI‐enabled 
data/resources   3  2         
Number of Project Participants Using High 
Performance Computing Resources  10  15         
Number of educational programs connected via CI  2  4         
Number of training programs for HPC related skills  0  1         
Number of open‐source materials available  0  5         
Number of CI related grant proposals submitted.  2  0         












Milestone  Yr 1  Yr 2  Yr 3  Yr 4  Yr 5  Comments 







           
Progress on research and BI outcomes 


















Milestone  Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Statewide Science and Technology Plan 
completed and adopted.  Done           
Grant proposals submitted.  Done           
Growth in sponsored funding in RE/EE at the 
three Regent Institutions             
Faculty hired into tenure‐track positions             
	
Metric  Yr 1  Yr 2 Yr 3 Yr 4 Yr 5 Comment 
Extramural Grants Submitted   74  129         
Extramural Grants Awarded  14  24         








Milestone  Yr 1  Yr 2 Yr 3 Yr 4 Yr 5 Comments 
Management   
Develop project strategic plan  Done           
Review and revise project strategic 
plan using evaluation data             
Project strategic plan updated for 
post‐award activities             
Hire Budget Analyst and Project 
Administrator  Done  Done       
New budget analyst and PA 
started in Y2 




External Advisory and Review Board  Done           
Governance   
Establish the State Governing 
Committee’s charter and by‐laws.  Done           




           
Establish a state office with a small 





























































































































































































































































BioEnergy  68  3  83  154 
Wind Energy  16  8  20  44 
Energy 
Utilization  2  3  3  8 
Energy Policy  11  0  21  32 
Broader Impacts  2  0  5  7 
Totals  99  14  132  245 
 
BioEnergy (BE) Platform 
On December 11‐12, 2012, a workshop on thermochemical biofuels was held for biomass 
producers and companies that are commercializing gasification, pyrolysis, and solvolysis 
technologies to discuss the important properties of biomass for processing. Over 60 people 
attended the workshop. Speakers included R. Brown, D. Laird and M. Wright of the BE Platform, 
as well as others from ISU. Attendees represented academia, industry, and state and federal 
government.  
 
On March 19, 2013, a Biomass Crop Production workshop was held Iowa City to explore the 
potential for perennial bioenergy crops to be co‐fired in boilers at the UI Physical Plant.  E. 
Heaton, a junior faculty member on the BioEnergy Agriculture plank, organized this workshop 
as part of her studies of Miscanthus and other potential perennial bioenergy crops. 
 
On May 15‐16, 2013, the 2nd Annual Hybrid Processing for Biorenewable Fuels & Chemicals 
Production Symposium Hybrid Processing was hosted at ISU by Profs. Z. Wen and L. Jarboe, 
who are both junior faculty members in the BE platform. Hybrid processing is a combination of 
thermochemical biomass deconstruction and biological utilization of the resulting sugars, 
organic acids and syngas. The goal of the workshop was to develop collaborations in this 
research area. Speakers included researchers from ISU, USDA Agricultural Research Service, 
University of Illinois, and Kiverdi. 
 
Platform participants have also given various talks about bioenergy to community groups, 
college classrooms, and professional societies. Interviews have been given to local and regional 
newspapers, magazines, and television stations. 
 
Wind Energy (WE) Platform 
The Green Energy Grid plank has talked to companies such as BBN Raytheon for potential 
collaborations. R. Mudumbai also discussed the wind platform at Iowa Academy of Science 
Conference in April 2013. 
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  Iowa NSF EPSCoR 
Energy Utilization (EU) Platform 
M. Losch (UNI) of the Green Community Campaign has been able to present their research 
design and methods to Ellsworth CC faculty and students.  
 
U. Passe (ISU) of the Building Science plank provided a webinar to 18 educators in P. Higby’s 
UNI SCI ED 5133/TECH 5133 Learning & Teaching about Energy for the Next Generation of 
Iowa’s Leaders. She gave Interlock House presentations at the (1) Green Summit of Turkish 
Green Building Council in Istanbul, Turkey and (2) the Technical University Prague, Prague, 
Czech Republic. Passe also gave a webinar entitled “Energy Efficiency and Building with Solar” 
to the Agriculture Education department high school and community college agricultural 
education and science teachers across the country. 
 
M. Ward (UI) presented at the Iowa Academy of Sciences meeting in April 2013 on EPSCoR 
Building Science activities and outcomes. 
 
The community labs at the Interlock House at Honey Creek State Park and Columbus 
Community High School will have (by August 2013) interactive touch screens to display building 
energy activities to students and visitors; a survey mechanism to assess these activities will be 
implemented in year 3. 
 
Energy Policy (EP) Platform 
B. Babcock (ISU) presented the biofuels outlook information contained in his research articles 
to a diverse set of audiences in USA, Brazil, China, Argentina and Canada.  
 
A presentation was made to a large company in the biorenewables sector to describe the two 
energy policy courses offered.  Subsequently, a proposal has been developed to ask the 
industry to provide philanthropic support for the course instructor so that additional students 
will be able to enroll. 
 
Broader Impacts (BI) Platform 
Multiple presentations on the results of the Iowa study of the impacts of PLTW courses on 
students have been delivered at national meetings of the American Society of Engineering 
Educators (3) and the American Educational Research Association (2). Additional PLTW 
presentations were given at the PLTW STEM Connections Conference for teachers, 
administrators, and counselors and to the PLTW Community College Coordinators held in 
Altoona, Iowa in November 2012. T. Peeples (UI) also served as panelist at the PLTW STEM 
Connections Conference. D. Rethwisch (UI) gave a presentation about the results of the PLTW 
activities to the ISU College of Education. He also gave a PLTW presentation to the Governor’s 
STEM Executive Committee. The PLTW Implementation/Diversity Coach facilitated the 
development of a new PTLW magazine for Iowa (PLTW Iowa STEM Pathways), which is 
distributed broadly across the state and available on the PLTW web site. 
 
Participants from the Energy Institute at UNI have shared their experiences with their peers. 
The data from the Green School Scale used in the school audit was compiled with other data 
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and reported by Pat Higby (UNI) at the US Green Building Council Mid‐Year Meeting at San 
Antonio, Texas on July 26, 2012. 
 
C. Rajan (ISU) made a presentation about EPSCoR to the Iowa CC presidents and again to the CC 
Chief Academic Officers. She also gave a presentation to the Lt. Governor and her STEM Council 
staff. Additionally, members of the Iowa NSF EPSCoR BI Team participated in the Iowa STEM 
Day at the Capitol on February 6, 2013. 
 
T. Peeples (UI) attended the National Organization for the Professional Advancement of Black 
Chemists and Chemical Engineers in Washington, DC on September 25‐28, 2012, and recruited 
students and faculty for Iowa’s Regent Institutions (the Graduate Fair was on September 26, 
2012). 
 
The EE team has shared information with interested communities via written articles posted on 
the project web site, http://iowaepscor.org. The web site also contains newsletter articles and 
NSF Highlights. The team also shared Iowa NSF EPSCoR activities at a briefing with 
congressional aides; on an ad‐hoc basis when contacted by industry; with faculty, staff, 
students, and K‐12 teachers involved in STEM programs; and through news releases to the Iowa 
press.   
 
The CI team has made its activities available to the faculty and students at the Regent 
Institutions, other institutions, and the general public through the CI web‐portal. In the past 3 
months, this portal has had over 8,000 user hits and more than 500 referrals to the web portal. 
Kirkwood CC and Iowa high school students have started using the information provided by the 
wind sensor data available on this site 
(https://www.cypoint.iastate.edu/group/EPSCoR/Research/WindEnergyPlatform/WindDataDo
wnload/SitePages/Home.aspx). The CI Team developed an intranet site for the BI team that has 
helped share BI work and results to a much wider community that includes CC faculty and 
administrators, the Iowa STEM Council, and other BI related program leaders at the three 
Regent Institutions. K. Rajan gave several invited talks. 
 
The Evaluation Team’s reports and technical assistance documents and guidance have been 
disseminated to EPSCoR participants via email and presented at in‐person meetings. 
 
 
1.5  Plans and Activities for Year 3 
 
This section provides details to the plans and activities that will be accomplished during year 3 
of this project (September 1, 2013 – August 31, 2014). 
 
BioEnergy (BE) Platform 
As the result of the first two years of investment in infrastructure, the BE platform has begun to 
develop several interdisciplinary proposals to private foundations, companies, the Department 
of Energy, and the National Science Foundation. The Agriculture plank and Conversion and 
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Logistics plank are collaborating on two proposals related to the concept of carbon negative 
energy. The first will be submitted to Stanford University’s Global Climate and Environment 
Initiative.  The second is being developed through a collaborative effort among ISU, the state of 
Iowa, and private businesses. Both proposals would use pyrolysis to produce biochar for carbon 
sequestration in agricultural soils and bio‐oil for production of energy products. The hope is to 
secure funding by the end of the third fiscal year for one or both of these projects. 
 
Affiliated faculty with the BE platform have also submitted three major proposals to the Energy 
Efficiency and Renewable Energy program of the U.S. DOE, one in feedstock logistics, one in 
microalgae cultivation and thermochemical processing to biofuels, and one in pyrolysis of 
lignocellulosic biofuels and catalytic upgrading of the resultant bio‐oil in gasoline and diesel.  
The third proposal is in collaboration with the University of Wisconsin‐Madison, which has an 
excellent research program in catalytic processing of biomass‐derived feedstocks. This 
collaboration is the basis for a large research project that is in the early stages of negotiation 
with a large energy company. Possible submission of an NSF Engineering Research Center 
proposal is under exploration. 
 
Relative to further developing research capacity using EPSCoR funds, the Agriculture plank 
plans to make improvements to the BAER sites including additional purchases of 
instrumentation; implement a hyper‐spectral imagery data base; implement data bases for 
carbon, water, nutrient, and GHG fluxes; develop Agro‐IBIS and hydrological models to 
parameterize the watersheds, and prepare a large‐scale, inter‐platform grant proposal. The 
Conversion and Logistics plank plans to purchase additional equipment for the thermochemical 
pilot plants; purchase instrumentation to support biomass and biomass‐derived products; hold 
a workshop on integrating experimental and computations studies; make available open source 
virtual engineering tools to participants; and launch an additional project in CI. 
 
Wind Energy (WE) Platform 
The Wind Energy Resource Characterization plank plans to complete the erection of two 120 m 
tall data collection towers in an operating wind farm that will allow delivery of real time data to 
the statewide jurisdictional data archive. A fourth annual 2‐month field observation program 
using expanded instrumentation is planned. 
 
The Blade Performance and Reliability plank is looking forward to the completion of the wind 
tunnel and the precision scale wind turbine model at UI. The plan is then to perform detailed 
aerodynamics and flow physics experiments using the wind tunnel and scale models in year 3. It 
is anticipated that these activities will include: (1) Performing experiments to acquire 
experimental guidelines on wind tunnel blockage effects for model wind turbine rotors ‐ this 
will provide rare data that can be used to validate existing models for wind turbine rotor 
blockage effects; (2) Performing quantitative measurements of stall and dynamic stall on the 
model wind turbine rotor; (3) Validating and extending vorticity transport results to the case of 
a rotating blade in a free stream; (4) Investigating wind turbine aerodynamics in tandem 
configurations; and (5) Developing of a simulated atmospheric boundary layer in the wind 
tunnel for wind turbine experiments. Additionally, during year 3 it is anticipated that the 
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integration of the aerodynamic load model into the structural analysis of the composite blade 
will be completed. The work on developing a lightning strike damage model for the composite 
blade will be continued. Impact tests on woven carbon fiber reinforced composites will be 
performed; these studies will provide input data for the impact damage modeling.   
 
In the next reporting period, the Drivetrain Design Optimization plank will focus on capturing 
the wind load uncertainty into the drivetrain dynamics code to quantify the stochastic gear 
mesh force variation. This development allows for assessing many types of gear failures caused 
under a wide variety of wind load conditions. The result can also be further used to provide 
loading conditions for the multi‐scale gear tooth failure analysis and, therefore, research in Year 
3 is expected to promote the cross‐disciplinary interaction in the project. This plank will also 
design and perform laser‐assisted machining, hardening, and peening experiments on wind 
turbine materials. A laser composite repairing (LCR) process will be further developed to enable 
a cost effective repair of composite materials used in wind turbine blades. Finally, this plank will 
study failure of wind turbine gearbox bearings. Since the three‐dimensional fatigue crack model 
has been developed, efforts will now focus on the effects of debris and temperatures on 
bearing failure using multiscale modeling and simulation tools.  
 
The Green Energy Grid plank will focus on the following milestones: (1) Develop risk‐based 
stochastic optimization models to quantify effects of uncertainties on performance of the 
energy supply chain; (2) Develop distributed algorithms for voltage and frequency regulation 
with piecewise linear cost functions and inter‐generator communications; and (3) Develop and 
code discrete‐event simulation models for a wind energy supply chain. 
 
Energy Utilization (EU) Platform 
The Green Community Campaign will collect post‐intervention data during Year 3. Actual 
energy usage data will also be provided by MidAmerican Energy to quantify the energy impact 
of the intervention. Comparisons will then be made between the test communities and control 
community.   
 
The Interlock House personnel will institute a visitor survey and conduct occupancy 
questionnaires onsite to improve understanding of human behavior when it comes to energy 
decisions. The Building Science plank will team with respective faculty to develop 
computational uncertainty models relating occupancy activity and weather. Additionally, CFD 
simulations and wind tunnel experiments of passive cooling strategies in the Interlock House 
will be completed. The Interlock House will also install and assess a liquid desiccant system to 
reduce the electrical energy load for dehumidification. 
 
The Columbus Community High School team will incorporate the baseline building energy data 
into learning activities; student and teacher knowledge evaluation will accompany the 
community learning modules. The renewable energy and energy efficiency tactile learning 
trailers that were developed during Year 2 will be used during outreach activities; assessment 
materials will also be developed. Involvement of Kirkwood CC faculty and students will be 
expanded to include Interlock House activities. 
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A second school community laboratory, working with a local school district, will be developed in 
central Iowa. 
 
Energy Policy (EP) Platform 
The EP platform will continue the seminar series and workshop series. They will also offer a 
seed grant support to young faculty to foster increased research in the area of energy policy. 
The seed grant program will provide interested faculty the ability to start research programs on 
energy policy issues. Support for professional development travel for young faculty will 
continue to provide them the opportunity to present their research and to connect with 
potential collaborators and peers at other institutions. 
 
Broader Impacts (BI) Platform 
The BI Team will be meeting after the spring 2013 semester to assess progress made over the 
past 2 years and plan year 3 activities. BI plans to build on the successes and direct resources 
toward those goals that need closer attention. Current BI plans for year 3 of this project are 
detailed below. 
 
A broad range of faculty development and mentoring programs will continue to be offered. 
Greater efforts will be made to make them available to faculty at 4‐year and community 
colleges. Periodic surveys have been initiated to track the participants to determine the impact 
of these programs and their ability to help faculty obtain external funding and develop 
successful research programs. BI plans to take advantage of the programs offered by the three 
University’s centers for teaching and learning; especially the online offerings by ISU’s CELT and 
CIRTL. BI will work closely with the Provost Offices in developing mentoring programs for junior 
faculty. 
 
BI intends to hold day‐long workshops for CC faculty in the spring at ISU and to add a yearly fall 
event at UI. This would expand the geographic reach, and allow more opportunities for 
collaboration between the Regents universities and community colleges.  
 
Partnerships have been developed with the high schools and the CC in Northwest Iowa (Orange 
City); Marshalltown, Ellsworth, and Iowa Valley CCs in the North central region; Kirkwood and 
Eastern Iowa CCs in the Southeast region; and Southwest Iowa CC in the South. These 
institutions cover a broad area of the state and are covered by 4 different STEM Hubs. The plan 
is to build on these partnerships and use these relationships to reach the local high schools, 
industry, and communities in lower population density areas. 
 
The BI Platform will continue to work with other BI related programs at the three Regent 
university campuses and look for areas for synergy and collaboration. Greater efforts will be 
made to share best practices, particularly in faculty search activities to help them reach more 
women and URM candidates. 
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PLTW activities will focus on diversity efforts as well as expanding the program to interested 
community colleges with the goal of developing regional career centers for small rural districts. 
At this time, 5 diversity events have been planned to take place at community colleges. The 
PLTW Implementation/Diversity Coach will continue visiting/assisting schools to find ways to 
achieve sustainable funding for their PLTW programs. The PLTW Iowa website will add 
information on diversity guidance; create an “in a box” tools for teachers and counselors; and a 
Poster Bank with a URM/STEM focus. There will be STEM marketing materials for parents of 
girls such as “Making Connections: Helping Your Daughter Create a Brighter Future with STEM.” 
BI will continue to co‐sponsor an Engineering Week Event along with the Iowa Engineering 
Society at Kirkwood CC. Special efforts will be made to create and foster linkages with business 
and industry via the PLTW Iowa Partnership Team. There will be greater integration with other 
BI and research platform faculty by including them in these programs and offering BI expertise 
to their programs. 
 
The BI Summer Research Internship opportunities will be offered again. Feedback from the 
students will be utilized to improve the programming and selection of students, and work to 
expand the program to 15‐20 students. One of the ways BI can do this, and attract more 
minority students, is to leverage the IINSPIRE LSAMP grant.  
 
Diversity efforts have centered on increasing participation in STEM through outreach and 
training. Efforts will continue to develop and expand outreach and to train EPSCoR and other 
STEM faculty and students on best practices to accomplish their goals. This year, participation 
in the summer activities increased and BI will continue to build strategic collaborations with 
programs such as the SROP, LSAMP, and local REU programs. The BI team will continue to work 
on technologies and strategies to maintain connection with students in the pipeline and to 
establish better collaborations with those in the community college sector. To augment support 
for BI activities, efforts will continue to submit competitive grants. 
 
The three‐week ISU Summer Academy will be made available to at least 10 middle school 
science teachers next summer. In addition, each year five Summer Academy alumni will be 
trained each year to become trainers at two‐day professional development workshops for K‐12 
science and community colleges instructors. The UNI Energy Institute will include activities to 
promote understanding of effective teaching methodologies and content related to energy 
efficiency and renewable energy. 
 
The EE Team will continue with its successful initiatives: internships for communications 
students that provide content for the web site; a fall 2013 congressional briefing (in 
collaboration with the EP platform); the Iowa “Legislators in the Lab” program; host the state‐
wide EPSCoR annual meeting; and develop new Iowa NSF EPSCoR core “talking points” that will 
be shared with EPSCoR faculty. 
 
The CI Team will continue to offer educational and training workshops and develop new 
collaborations with EPSCoR platforms to meet and exceed future goals. The infrastructure 
investments made in years 1 and 2 will also help in meeting the milestones in the strategic plan. 
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The storage service is large (~20TB+) and robust. The wind data platform provides access to 
large volumes of high‐frequency wind data and CI will use this to demonstrate how researchers 
can address problems associated “big” data. 
 
The internal and external evaluators will continue to provide technical assistance to ensure that 
research and BI outcomes can be identified and assessed with respect to established goals. 
 
 
